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INDUSTRIAL  PURPOSES 


MADE  WITH  THE 


UNITED  STATES  TESTING  MACHINE  AT  WATERTOWN.  ARSENAL, 

MASSACHUSETTS, 


DUBING 


THE  FISCAL  YBAE  ENDED  JUNE  30,  1888. 


WASHINGTON: 

^OYERNHBNT  PRINTING  OFFICE. 

1889, 


I 


w  L)  j'J 


LETTER 


WBOU 


THE  SECRETARY  OF  WAR, 

TRANSBfimNG, 

With  a  letter  from  the  Chief  of  Ordnance,  a  report  by  Lieut  Col,  F.  H, 
Parker^  commanding  the  Watertown  Arsenal^  of  teste  of  iron  and  steel 
and  other  materialefor  industrial  purposes. 


Dkcsmbeb  6, 1688.— Referred  to  the  Committee  on  Appropriations  and  ordered  to  be 

printed. 


!  War  Depabtment, 

!  Washington  Oityj  December  4, 1888. 

I  The  Secretary  of  War  has  the  honor  to  transmit  to  the  Honse  of 

I  Bepresentatives  a  letter  from  the  Chief  of  Ordnance,  IT.  S.  Army, 

I  dated  the  22d  oltimo,  and  its  accompanying  report  of  Lieat  Gol.  F.  H. 

I  Parker,  Ordnance  Department,  U.  S.  Army,  commanding  the  Water- 

town  Arsenal,  of  ^'  Tests  of  iron  and  steel  and  other  materials  for  in- 
I  dostrial  purposes,''  made  with  the  United  States  testing  machine  daring 

the  fiscal  year  ended  Jane  30, 1888. 

Wm.  0.  Endicott, 

Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives. 


Ordnance  Office,  War  Department, 

Washington^  D.  0.,  November  22, 1888. 
Et:  I  have  the  honor  to  sabmit  for  transmission  to  Congress,  as  re- 
red  by  law,  the  report  of  Lieut.  Ool.  F.  H.  Parker,  Ordnance  Depart- 
it,  commanding  Watertown  Arsenal,  of  '<  Tests  of  iron,  steel,  and 
er  materials  for  industrial  purposes,''  made  with  the  United  States 
'^g  machine  during  the  fiscal  year  ended  June  30,  1888. 
Very  respectfully,  your  obedient  servant, 

S.  V.  Ben^t, 
Brigadier-Generalj  Chief  of  Ordnance. 

d  SSCBBTABY  OV  WAB. 
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4  tests  of  ibon,  steel,  and  otheb  materiixs. 

Watbbtown  Arsenal, 
Watertowny  Mas9.^  August  31, 1888. 
Sib  :  I  have  the  honor  to  transmit  herevrith  the  annaal  report  of  tests 
of  iron,  steel,  and  other  materials  made  at  this  arsenal  with  the  United 
States  testing  machine  dnring  the  fiscal  year  ending  Jane  30, 1888. 

The  total  number  of  specimens  tested  was  1,671,  of  which  1,022  were 
public  tests  and  649  for  private  parties. 
The  receipts  and  expenditures  for  the  year  were  as  follows : 

Twtmg  nutcMiM,  1888. 

Amount  app^riated... tlOfOOO.OO 

Amount  received  for  priTate  tests I,035.ti8 

Total  reoeiTed 11,035,88 

Expended  for  seiYioes  andlabor 7,3»:i5.22 

Expended  for  power,  tools,  ImplementH  material  for  repairs  and  improve- 
ments    2,967.85 

Deposited  to  credit  of  Treasurer  of  the  United  States 6^2.81 

Total  disbursed 11,035.88 

Bespectfully,  your  obedient  servant, 

F.  H.  Pabkeb, 
Lieut.  Col.,  Ord.  DepUy  U.  8.  -4.,  Commanding. 
The  Chief  of  Ordnance,  U.  S.  A ., 

Washington^  D.  C. 
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TESTS   OF   IKON,    STfiEL,    AND   OTHER   MATERIiiLS. 


TUBES  as  nrCE  BIFLBa 


Marks,  ?^J 

Diameter,  ".605. 

Sectional  area;,  J20  sqtUure  inch. 


Ko.  3498. 


Applied  loMls. 

per&Dh. 

SoeoMsiTe 
dongation 
periBob. 

Permtticiit 

ael. 

SaooMdT« 

BMUvks. 

TotaL 

'•sar' 

PoumdM. 

200 

1,000 

2.000 

3.000 

4,000 

6,000 

6,000 

7  000 

8,000 

9^000 

9.200 

9.400 

0.600 

9.800 

10,000 

10,200 

10.400 

10,600 

10.800 

11,000 

11,200 

11,400 

U,600 

11,800 

12,000 

12,400 

12,800 

18,200 

13.600 

14.000 

14.400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17.200 

17.600 

Powndi. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
80,000 
36.000 
40.000 
45.000 
46.000 
47.000 
48^000 
49.000 
60,000 
51,000 
62,000 
58.000 
54,000 
65,000 
66,000 
67.000 
58,000 
60.000 
60,000 
62.000 
64,000 
66,000 
68.000 
70,000 
72.000 
74.000 
76,000 
78,000 
80.000 
82.000 
84,000 
86^000 
88,000 

In6k. 
0. 

.060100 
.000269 
.000400 
.000660 
.000760 
.000960 
.001100 
.001260 
.001450 
.001500 
.001650 
.001700 
.003260 
.004600 
.005760 
.006800 
.007850 
.008750 
.009800 
.010860 
.011850 
.012900 
.013900 
.015100 
.017250 
.019800 
.022000 
.024850 
.027650 
.081000 
.036000 
.038900 
.043750 
.049760 
.056800 
.0660 
.0860 
.1460 

Inek. 
0. 

.000100 
.000150 
.000150 
.000150 
.000200 
.000200 
.000160 
.000160 
.000209 
.000050 
.000060 
.000160 
.001560 
.001360 
.001150 
.001060 
.001060 
.000900 
.001050 
.001050 
.001000 
.001060 
.001000 
.001200 
.002160 
.002550 
.002200 
.002850 
.002800 
.003350 
.004000 
.003900 
.004850 
.006000 
.007050 
.0082 
.0200 
.0600 

Jntk. 

0. 

a 
a 

0. 
9. 
0. 
0. 
0. 
0. 

0. 

imiteilmd. 
BMttoUiiilt 

TenaOesteength. 

General  mmmary. 

Tensfle  strength  per  sqoAre  inch  of  originAlseotloii « pounds..    88,000 

ElMtio  limit  per  BOOAre  inch  of  original  MoUon do 47.000 

Elongation  per  incn  after  rapture ^ inch..    0.2550 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001550 

Seduction  in  diameter  at  point  of  niptore do 135 

Bednotion  in  area  after  mptare.  per  centnm  of  original  section 46.2 

Position  of  rapture ".OOftomneck 

Character  of  broken  soxfiMse ^ 

Elongation  of  Inch  seetioBS ".16^  ".3 


TESTS  OF  mOM,    STJBEL,    AND   OTHER   MATEBIALS. 


Marks,  S^jJ 


N0.34M. 


Diameter,  ''.506. 

Sectiooal  area,  .20  sqoare  inch. 


AFpl]«dlo«d9. 

perili«li. 

BflL 

SuooeBslTe 

Bvamk^ 

ToteL 

Porsqiian 

tuck 

JVinwb. 
200 

1,000 
2,000 

a.  000 

4,000 

^000 
0,000 
7.000 
8,000 
fl^OOO 
3,200 
0,400 
9,  WO 
0,800 
10,000 
10,200 
10,400 
10,600 
10,800 

n,ooo 

11,200 
11,400 
11,000 
U,800 
12,000 
12,400 
13,fi00 
13.200 
l^vOOO 
14,000 
14,400 

u  eoo 

1,000 
5,000 

10,000 
15,000 
20,000 
25,000 
30,0<>0 
35,000 
40,000 
45v000 
40,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
59,000 

eo,Doo 

02,000 

Hooo 

06,000 
68,000 
70,000 

74,000 
70,000 
78,000 
30,000 
8:2,000 

&*,ooo 

90,000 
«7,B0O 

.000100 
.000250 
,000400 
,000600 
.000750 
.000000 

!  001100 

.001200 

.001*60 

,001400 

.00U50 

.001550 

.002760 

.0O430l» 

.005350 

.006500 

.007350 

.008250 

.000350 

.  OIOIOO 

.011500 

.O12»0O 

.013000 

.015000 

.017250 

.010500 

,021360 

.0242r^ 

.027000 

.  OS 1400 

,0,34100 

,033250 

.043500 

.MJftOO 

,057500 

.0050 

.0900 

,1600 

0. 

,000100 
.000150 
.000150 
.000200 
,000150 
.OflOlfiO 

.000:200 

.000100 
,000150 

.ooooso 

.000050 
.000100 
.001200 
,001550 
.  001050 
.001150 
.000750 

.ooioco 

.001100 
,000750 
,001400 
.001300 
.001100 

.oouoo 

.003:250 
,002260 
.001850 
.OO-JSOO 
.002750 
.004400 
.002700 
,004150 
.005250 
,000000 

^oosooo 

.0075 
.0250 
.0000 

i. 

iL 

I 

Ol 

0. 

OL 
0. 

IJDitlallcMd. 
Slwtio  Umlt. 

' 

15,200 

16,000 
10,000 
10,400 

i0,aoo 

17,200 
17,680 

^ 

GeneriU  9umm<uy. 

Tensile  Btrenj^h  per  square  inoh  of  original  section ponnds..    87,000 

Elastic  J imit  per  sqaare inch  of  original  section do....    48,000 

Blongation  per  inch  after  rapture inch..    0.2500 

Elongation  per  incli  under  strain  at  elastic  limit do 001560 

Redaction  in  diameter  at  point  of  rupture do 145 

Reduction  in  area  after  rupture,  per  ctotnm  of  original  aeotion 40.1 

Position  of  rupture ''^firomneok 

Character  of  broken  surfSBce ,....     aUky 

Elongation  of  inch  aeetions ".80^,  ".16 


TESTS  OP   tBON,  STEEL,  AND   OTHEB  MATEBIALS. 

No.  3000. 
Marks,  5^J 
I>iametor,».50S. 
Sectional  area,  .20  square  inoh. 


per  loch. 

SnocessiTe 

SoooeaeiTo 

Bemarks. 

TotaL 

^"^fST" 

elongation 
perrnoh. 

Permanent 
•et. 

Pomtdt. 

209 

1,000 

4^099 

PoumU 
1,000 
5^000 
10,000 
16^009 
20,000 
25,000 
80,000 
95,009 
40,000 
45.000 
49,000 
47,000 
48,000 
40.009 
50,000 
31,000 
62,000 
58,000 
54,900 
65.900 
69,000 
57,000 
68,000 
691900 
90,000 

ttlooo 

94.000 
99,090 
68,000 
70,009 
72;  000 
74,000 
79.000 
78,000 
80,000 
82,000 
84,000 
80.000 
88.000 
98L190 

.0. 

.000100 

.000260 

.000469 

.000960 

.000800 

.001000 

.001200  * 

.001360 

.091500 

.001000 

902000 
: 002760 
.004350 
.005590 
.006260 
.006769 
.007600 
.009600 
'.009609 
.010969 
.011260 
.012260 
.018260 
.014400 
.919350 
.018760 
.021260 
.028U9 
.926309 

020600 
!032600 
.089509 
.041050 
.040760 
.058500 
.0909 
.0760 
.1000 
.1450 

Inch. 
0. 

.000100 
.000150 
.000200 
.000209 
.000150 
.000200 
.000200 
.000150 
.000160 
.000100 
.000400 
.000750 
.001909 
.001150 
.000750 
.000609 
.000760 
.001000 
.001000 

.000900 

.001000 

.001000 

.001150 

.001050 

.002400 

.002600 

.091900 

.003160 

.003200 

.003100 

.003900 

.004560 

.006700 

.009760 

.0065 

.0150 

.0250 

.0450 

Inoh. 
0. 
0. 
9. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
BlMtieUnlt 

Tensile  strength. 

6^900 

9.000 

7.000 

8,000 

9;  000 

9,209 

9,490 

9,909 

9,890 

10.009 

10,209 

10,400 

19,909 

10,800 

11,000 

11,200 

11,409 

11,900 

11,800 

19.900 

12.499 

12,909 

18,909 

19,909 

14,900 

14,400 

14,900 

1^200 

15^600 

19^000 

16;  400 

19;  909 

17.200 

17,900 

17,830 

General  summanf.  ^ 

Tensile  strength  per  square  inch  of  original  section pounds..    89.150 

Elasticlimit  per  square  inch  of  original  section do 46,000 

ElongatkHi  per  inoo  after  rupture inch..    0.23i»0 

JOonieatian  per  inch  under  strain  at  elastic  limit do 001600 

Bedaotion  In  diameter  at  point  of  rupture do 125 

Beduetlon  ia  awa  after  rupture,  per  centum  of  original  section 43.8 

PoeMon o^niptiDe....... ".59£EtMn neck 

silky 

".14.  ".32* 


10  TESTS  OP  IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3501. 
Marks,  g^5 
Diameter,  *^505• 
Sectional  area,  ^'.20  square  inch. 


>^.  •'' 


Applied  loads. 

Elongation 
pertnoh. 

SaocesftiTo 
dongfttion 
per  inch. 

Permanent 

set. 

Saooesslve 

pennanent 

set. 

Sexnarks. 

TotaL 

Persgnuffe 

200 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9.600 

9,800 

10.000 

10,200 

10,400 

10,600 

10.800 

11,000 

11.200 

11,400 

11,600 

11,800 

12,000 

12.400 

13.800 

18,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

17,750 

Pofundt, 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
86,000 
40,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
88,750 

Ineh, 
0. 
.000100 
.000260 
.000460 
.000660 
.000800 
.000960 
.001200 
.001850 
.001560 
.001660 
.001860 
.002660 
.008060 
.004060 
.005400 
.006250 
.007100 
.008050 
.008750 
.009750 
.01OT50 
.  011750 
.012500 
.018500 
.015760 
.017760 
.019700 
.022400 
.025500 
.029000 
.031750 
.035000 
.038500 
.044250 
.061000 
.058250 
.0650 
.0900 
.1150 

Ineh. 
0. 

.000100 
.000160 
.000200 
.000200 
.000160 
.000150 
.000260 
.000160 
•  000200 
.000100 
.000280 
.000700 
.001100 
.000960 

.ooosoa 

.000850 

.000860 

.000950 

.000700 

.001000 

.001000 

.001000 

.000750 

.001000 

.002250 

.002000 

.001950 

.OOliTOO 

.003100 

.003500 

.002750 

.003250 

.003600 

.005750 

.006750 

.007250 

.006750 

.0250 

.0250 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Xaastic  limit 

Tensile  strength. 



............' 

Oeneral  summary. 

Tenaile  strength  per  square  Inoh  of  original  section pounds..    88,750 

Elustic  limit  per  sqaare  Inch  of  originslsectiun do.  ..    46,000 

Elongation  per  inch,  ai'ter  rapture inch..    0.2050 

Elongation  per  inch  under  strain  at  elastic  limit do 001 650 

Reduotion  in  diameter  at  point  of  rapture do 125 

Reduction  in  area  after  rupture,  per  centum  of  original  section 43. 3 

Position  of  ruptare  ".10  from  middle  of  stom 

Character  of  broken  sur£iice silky 

Elongation  of  inch  seotiona ".18,  ".23* 


TESTS  OF  IRON,  STEEL,  AND   OTHEB  MATERIALS. 
Ko.  3490. 

Diameter,  ''.6Q5. 

Sectional  area,  .20  sqoare  inch. 
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Applied  loada. 

EloiiK»tion 
I>er  inch. 

Snoceaaire 
elongation 
per  inch. 

aet 

SacoesslTe 
permAaent 

set. 

BemarkB. 

ONrtal. 

^iSr" 

200 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

8»20O 

8,400 

8,000 

8.800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10.800 

11.200 

11.600 

12,000 

12,400 

12,800 

18,200 

13,600 

14,000 

U,400 

14,800 

15.200 

15,600 

16^000 

16.400 

16,800 

17.120 

POttfMif. 
1,000 
6,000 
10,000 
15,000 
20,000 
2,%000 
80,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52.000 
54,000 
66,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,600 

Ineh, 
0. 

.000150 

.000300 

.000500 

.000660 

.000850 

.001000 

.001200 

.001400 

.001450 

.001500 

.001500 

.001600 

.004100 

.006560 

.007350 

.608100 

.008750 

.009600 

.011400 

.013400 

.015350 

.017350 

.019660 

.022000 

.024600 

.027400 

.030600 

.034000 

.037850 

.042550 

.048500 

.0540 

.0600 

.0800 

.0950 

.1600 

InelL 
0. 

.000150 
.000150 
.000200 
.000150 
.000200 
.000160 
.000200 
.000200 
.000050 
.000050 
0. 
.000100 
.002500 
.002460 
.000800 
.000750 
.000650 
.000850 
.001800 
.002000 
.001960 
.002000 
.002300 
.002360 
.002000 
.002800 
.003200 
.003400 
.003850 
.004700 
.004960 
.0056 
.0060 
.0200 
.0160 
.0550 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 
0. 

Inch, 
0. 

Initial  load. 
XlMtto  limit 

Tensile  atrengtlu 

General  aummary. 

Teoaile  strength  per  aqnare  inch  of  original  section poonds..    86,600 

Elastio  limit  per  sooaninoh  of  original  section do —    44,000 

Elongation  per  incn after  mptnre inch..    0.2450 

Elon^lon  per  inch  under  strain  at  elastic  limit do 001600 

Bodnction  In  diameter  at  point  of  mptnre do 115 

Seduction  in  area  after  mptnre,  per  oentom  of  original  section 40.3 

Position  of  rapture r'fbomneck 

Chazaoter  of  oroken  sorilaoe ^ silky 

iof  Inehaectiona ".29*,  ".20 
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TESTS  OF  IBON,    STEfiL,    AND   OTHER  MATEBIAIJS. 


Ho.  3491. 

Marks,  fg'J 

Diameter,  ".505. 

Seotiooal  area,  .20  square  inch. 


BaoeeaaiTe 
elinintloii 
perlnclL. 

set. 

Snooeflsive 
permanent 

set. 

Bemarke. 

Toua. 

Persqnaie 
inch. 

Potmdf. 
200 
1.000 
2,000 
8.000 
4,000 
6,000 
6,000 
7,000 
8,000 

PotMuU. 

6^000 
10,000 
15,000 
20,000 
26,000 
30,000 
36,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
54.000 
56.000 
58.000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.(100 
84.000 
SAOOO 

0. 

.000150 
.000350 
.000500 
.000700 
.000800 
.001000 
.001150 
.001350 
.001400 
.001450 
.001450 
.001500 
.001550 
.001550 
.005400 
.006500 
.007250 
.008050 
.008800 
.000750 
.011560 
.013600 
.015500 
.017700 
.020000 
.022250 
.024600 
.027550 
.030600 
.034360 
.038500 
.043500 
.048500 
.056000 
.0675 
.0800 
.1050 
.1500 

Ineh. 
0. 

.000160 
.000200 
.000150 
.000200 
.000100 
.000200 
.000150 
.000200 
.000050 

i 

.000060 
.000050 
0. 
.008850 

.OOUOO 
.000750 
.000800 

000850 
!00085O 
.001800 
.001950 

002000 
.002200 
.002300 
.002250 
.002350 
.002950 
.000060 
.003750 
.004160 
.005000 
.006000 
.007500 
.0115 
.0125 
.0260 
.0460 

0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

liBitialload. 
Elastic  limit. 

f 
TenaUe  strength. 

8  200 

8,400 
8,600 
8,800 
9,000 
9.200 
9.400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,800 
11,200 
11,600 
12.000 
12,400 
12.800 
1.1, 200 
13.600 
14,000 
14,400 
14,800 
15. 200 
15,600 
16,000 
i     10,400 
1     16, 800 

" 

. 

1    17, 200 

1     17,400             87.000 

1 

General  9ummary, 

Tensile  strength  por  square  inch  of  original  section pounds..    87.000 

Elastic  limit  per  square  inch  of  original  section do....    46,000 

Elongation  per  incn  afler  mptnre inch..    0.2400 

Elongation  per  inch  under  strain  at  olastio  limit do 001550 

Kedoction  in  diameter  at  point  of  ruptare do 128 

Reduction  in  area  after  mptnre.  per  centum  of  original  section 43.5 

Position  of  rupture ".70  from  neck 

Character  of  broken  snrfSftoe silky 

Elongation  of  inch  sections M2.".8<^ 


TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 
So.  3492. 
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TKAIYIAtAr.  ^'.506. 


Diameter,  '^506. 

Seetional  area,  .20  square  inch. 


Ehmgation 

SnooflMive 
elonntkm 
ptflneh. 

P«niMD«Bt 

SuooomAts 

JtoBUffka. 

TotiL 

Per^jp« 

••t. 

iVlMtft. 

800 
1,000 

Sooo 

3.000 

4.800 

5^000 

8^000 

7.800 

8^000 

8^000 

9^200 

8,400 

9,808 

$808 

19.008 

18^200 

10.400 

10^800 

11,200 

ulooo 

12^000 
12;  408 
^888 
18.208 
13.860 
14.000 
14.400 
14.800 

18,000 
18,000 
18;  408 

17.208 
17,800 
17.880 

1,000 
5^800 
10.000 
18,000 
20^000 
29,000 
30^000 
88,000 
40.000 
46,000 
48.000 
47,000 
48,800 
40,000 
50.000 
51,000 
68^000 
04,000 

stss 

84,000 

08;  000 

88;  000 
79»O0O 
72.000 
74^800 
78,000 
78;  000 

JiMft. 

0. 

.000150 
.000300 

.000500 

;000850 
.001000 
.001150 
.001850 
.001550 
.001800 
.001700 
.002560 
.008000 
.0047S0 
.008100 
.007260 
.008880 
.010060 
.012400 
.014500 
.017000 
.018800 
.020800 
.028000 
.025860 
.089000 
.082250 

035500 
;O8850O 
.044150 

060000 
.'007500 
.0060 
.0850 
.1868 

Inch, 
0. 

.000150 
.000160 
000200 
! 000150 
.009300 
.000160 
.000150 
.000200 
.000200 
000050 
.000100 
.000850 
.001060 
.001160 
.001850 
.OOU50 
.001800 
.001800 
.001750 
.002100 

!  001800 
.001800 
.002400 

.'008350 
.008250 
.003250 
.004000 
004660 
.005850 
.007500 
.0075 
.0200 
.0500 

8. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

Inok. 
0. 

Inittalkad. 
Xlasfeioliiiiit. 

Tensile  strength. 

General  •ummary, 

TflBiileBteai^Cth par sqiumlnoh of oriehial notion pounds..    80,060 

XlMtIo  Umit  per  Miinie  inoh  of  oxiginiu  section do 47,000 

Wimgntlim  p*»*  Vr*  •0**'  wtyUiPi* inch..    0.1850 

EhngAHon per  indh under  s&ain  at  elasticlimft do 001700 

Bednetkni  In  diameter  •!  point  of  mptnre do 055 

Bednetiott  in  area  after  mptnre,  per  centnm  of  original  seotion 20.5 

Position  of  rapture ".20  from  neck 

Charaeter  of  broken  sm&ee grannlar;  dnll  spot  at  the  circumference 

Ebmgationofinoliaeetiona ".24,*  ".13 

IMaaeOeri^ikvn  point  of  xnptoTO ".43 
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TESTS  OF   IBON,  STEEL,  AND  OTHEB   MATEBIALS. 


No.  3403. 

Ju.AFK8j  •%£  !£-  yr 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 


BlongBidon 
perlnob. 

SuooeMive 
elongation 
per  Inch. 

PennMiont 
set. 

SnooessiTe 

Kemarks. 

TotaL 

Perwnuffe 
inch. 

Poundt, 

200 

1,000 

2,000 

8,000 

4s  000 

5,000 

6,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

13,600 

14.000 

14,400 

14,800 

15,200 

15,600 

16,000 

16.400 

16,800 

17,200 

17,600 

17.800 

PoundB. 
1,000 
5,009 

10.000 
16.000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
52,000 
58,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,/MMJ 
84,000 
86^000 
88,000 
89,000 

Jneh. 
OL 

.000100 

.000800 

.000450 

.000650 

.000860 

.001000 

.001160 

.001850 

.001600 

.001650 

.003200 

.004000 

.005250 

.006800 

.007760 

.008560 

.009400 

.010150 

.012000 

.014000 

.016000 

.018060 

.020800 

.022550 

.026250 

.028000 

.081250 

.034760 

.039000 

.043500 

.049260 

.056000 

.0600 

.0800 

.1060 

.1450 

Inch. 
0. 

.000100 

.000200 

.000160 

.000200 

.000200 

.000150 

.000160 

.000200 

.000150 

.000050 

.001650 

.000800 

.001250 

.001650 

.000950 

.000800 

.000850 

.000750 

.001850 

.002000 

.002000 

.002050 

.002250 

.002250 

.002700 

.002750 

.003250 

.003500 

.004250 

.004500 

.005750 

.006760 

.0040 

.0200 

.0250 

.0400 

Inch, 
(k 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

SlaetioUmit. 
Tensile  strengtli. 

General  8ummarjf» 

TenaileatVNigth  per  sqaare  inch  of  original  section pounds..    89,000 

ElasUo  limit  per  square  inch  of  originafsection do 4&,000 

Elongation  per  incn  after  rnptaie inch..    0.2350 

Elongation  per  inch  undor  strain  at  elastic  limit do 001550 

Rednctlon  in  diameter  at  point  of  ruptare do 115 

Bedaction  in  area  after  rapture,  per  oentam  of  original  section 40.3 

Poeition  of  rupture ''.40  from  neck 

Character  of  broken  surface grauulai:,  40  percent.;  silky  serrated,  60  per  cent. 

Elongation  of  inch  sections ".31*.  ".16 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 
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No.  3630. 
Marks,  S?r5 
Diameter,  ".605. 
Sectional  area,  .20  sqoare  Inch. 


p«r%ioh. 

SnooeeslTe 
pcrlDoh. 

PemuHMint 
set. 

SaooestiTe 

pennMiAiit 

aei. 

.--. 

ToUkL 

^•yar* 

Plnmd». 

1,000  * 

2;  000 

3.000 

4,000 

5,000 

6,000 

7.000 

8,000 

9^000 

9.200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,800 

11,200 

11,600 

12.000 

12,400 

12.800 

18.^00 

13,000 

14,600 

14.400 

14,800 

16,200 

16,600 

16,000 

16,400 

16.800 

17.200 

17,600 

18,000 

18^220 

1,000 
5,000 
10^000 
15^000 
20,000 
25,000 
80,000 
85,000 
40,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 

^Z 

91,100 

Inch, 

a 

.000100 

.000800 

.000500 

.000650 

.000800 

.000060 

.OOU60 

.001300 

.001450 

.001800 

.002500 

.003000 

.004900 

.006400 

.007500 

.008500 

.000900 

.011500 

.014000 

.015750 

.017350 

.019350 

.022000 

.024750 

.027000 

.029750 

.033800 

.037050 

.040350 

.045150 

.050900 

.068400 

.0650 

.0850 

.1060 

.1500 

Inch, 
0. 

.000100 
.000200 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000350 
.000700 
.001100 
.001300 
.001600 
.001100 
.001000 
.001400 
.001600 
.002500 
.001750 
.001600 
.002000 
.002660 
.002760 
.002250 
.002750 
.003550 
.003760 
.003300 
.004800 
.005750 
.007500 
.0066 
.0200 
.0200 
.0450 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

XaitMlimL 

ElMtiolllDtt. 

Tentflo  strength. 

•*"• 

General  eummary. 


Tensile  stremcth  per  square  inob  of  orig:lnal  section ponnds.. 

Slaatio  limit  per  sanare  inch  of  original  section do 

Elongation  per  incn  after  rupture inch.. 

Blongation  per  inch  under  strain  at  elastic  limit do 

Kednction  in  diameter  at  point  of  rupture do 

Bedactionin  area  after  mptnre,  per  centum  of  original  section 

Position  of  roptare ".SOflromneck 

Character  of  broken  sarfiu)e granular,  OOper  oent.;  dull,  flaky,  40  per  cent 

Songation  of  inch  sectiooa , ".19»,".18 


91,100 
45,000 
0.1850 
001450 
.065 
23.9 


16  TESTS   OP  IRON,  STEEL,  AND -OTHER   MATERIALS. 

No.  3537. 

Mark8,2g'j2 

Diameter,  '^505, 

Sectional  area,  .20  square  inch. 


Applied  load*. 

permoh. 

Sttooeaalve 
per  inch. 

Permaaent 
aet. 

SaooeadTe 

permanent 

aet 

BeoarkB. 

Total. 

Per  sqoaie 
inok. 

Pwndt. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

9,200 

9,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,600 

12,000 

12,400 

12,800 

18,200 

18.600 

14,000 

14,400 

14,800 

16.200 

15,600 

16.000 

16,400 

16,800 

17,200 

17,600 

18.000 

18,180 

Poandt. 
1,000 
6.000 
10,000 
16.000 
20,000 
26.000 
30,000 
85,000 
40.000 
46.000 
46.000 
47.000 
48.000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
90,660 

Inch. 

0. 

.000160 

.000800 

.000460 

000650 
.000700 
.000900 
!  001050 
.001200 
.001400 
.001450 
.001600 
.001750 
.002600 
.008260 
.004250 
.006100 
.007100 
.007900 
.008750 
.009600 
.011650 
.013900 
.016760 
.017650 
.019850 
.022060 
.024900 
.027600 
.030600 
.034500 
.037900 
.042760 
.048250 
.055500 
.064250 
.0850 
.1050 
.1400 

0. 

.000160 
.000150 
.000150 
.000100 
.000150 
.000200 
.000150 
.000160 
.000200 
.000050 
.000150 
.000160 
.000750 
.000750 
.001000 
.001850 
.001000 
.000800 
.000850 
.000850 

;002250 

.001850 

.001900 

.002200 

.002200 

.002^50 

.002700 

.003000 

.003900 

.008400 

.004850 

.005500 

.007250 

.008760 

.020760 

.0200 

.0360 

Inch. 
0. 
0. 
0. 
0. 
0. 

S: 

0. 
0. 

Inch. 
0. 

Initlalload.  • 
Elaatio  limit 



............ 

... 

Oenerdl  $ummary. 

Tensile  strength  per  square  inch  of  original  section poonds..    90,650 

Elastio  limit  per  sooare  inch  of  original  section do 46,000 

Elongation i>er inon after raptnre Inch..    0.2400 

Elongation  per  inch  nnder  strain  at  elasiic  limit do 001450 

Reduction  In  diameter  at  point  of  mptnre do 186 

Reduction  in  area  after  mptnre,  per  centum  of  original  section 46w2 

Position  of  rapture ".60  from  neck 

Character  of  broken  snrllMe silky 

Blongatlon  of  Ineh  ieotiona ,..".16,  ".8^ 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERULS. 


17 


Maiks,???*-^ 


No.  3655. 


rMTsK 

Diameter,  ''.606. 

Sectional  area,  .20  sqaare  inch. 


perlioh. 

doDgation 
perlnch. 

Pennanenl 
aet. 

SaooeadTe 

p«nnan«iit 

set. 

BonarkB. 

ToteL 

ineL 

Pmmd». 

SOO 

1.000 

2;  000 

3,000 

4,000 

5,000 

6,000 

7,060 

8,000 

9,000 

9.200 

9.400 

9.600 

9.800 

10,000 

10.200 

10.400 

10.600 

10,800 

1120O 

11.000 

121000 

12^400 

1^800 

13,200 

13.000 

14,000 

14,400 

14,800 

15.200 

15,600 

16,000 

16,400 

16,800 

17.200 

17,600 

181000 

18,140 

1,000 
5,000 
10,000 
15,000 
20,000 
25^000 
30,000 
35,000 
40,000 
45^000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52^000 
53,000 
54.000 
56.000 
58.000 
60.000 
02.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84.000 
86,000 
88.000 
90,000 
90,700 

IndL 
0. 

.000100 
.000900 
.000450 
.000600 
.000750 

'.001050 
.601250 
.001400 
.001450 
.003250 
.005200 
.006450 
.007000 
.007700 
.008500 
.009350 
.010250 
.012000 
.014350 
.016500 
.018600 
.020350 
.022850 
.025050 
.027550 
.030100 
.023500 
.037000 
.041000 
.046350 
.052300 
059600 
.0650 
.0900 
.UOO 
.1480 

JnA, 
0. 
.000100 

!  000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000050 
.001800 
.001950 
.001260 
.000560 
.000700 
.000800 
.000850 
000900 
."001750 
.002350 
.002200 
.002050 
.001760 
.002300 
.002400 
.002500 
.002550 
.003400 
.003500  ^ 
.004000* 
005350 
.005960 
.007200 
.0055 
.0250 
.0200 
0850 

Inch, 
0. 

a 

0. 
0. 
0, 
0. 
0. 
0. 
0. 

JnOL 
0. 

Initial  load. 
Blaatio  limit. 

Tensile  strangth. 



General  summary. 

Tensile  strength  per  square  inch  of  oiicinal  section pounds..    96^700 

Blastio  limft  per  sanare  inch  of  oriKlnal  section , do 46L000 

Elongation  per  inch  after  mptnre inch..    0.2600 

KloDgation  per  inch  nnder  strain  at  elastic  limit do .001450 

Radaedon  in  diameter  at  point  of  rapture. do 125 

Rednctioninajreaafter  rapture,  per  centum  of  original  seetioii 43.3 

Position  of  rapture rM5  inch  from  neolc 

Character  of  broken  surlace silky 

BoBgationof  inch  sections , ".30*,  ".22 

H.  Ex.46 i 


1i> 


^ 
» 

« 


18  TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3656. 

Marks,  SSTm 

Diameter,  '^505. 

Bectional  area,  .20  square  inch. 


AppliMl  loads. 

Elongation 
per  inch. 

Succesaire 
elongation 
per  inch. 

Permanent 
set. 

Saooeesive 

permanent 

set. 

neuiarkt. 

TotfiJ. 

Per  sqaare 
incii. 

20O 
l.MM) 
2.(JW 
3,000 
4.(MKt 
fi.CMJO 
G,<Mffl 
7,(M)0 
8,000 

O.i.^00 
0,400 
»,000 
0.^00 

10.  mw 

10.  ^00 

10,  ftM> 
10,  y^K) 
11,000 
11,200 

i2.<joa 

13,^00 

15,  60* 
14.000 
14,400 

u,«oo 

15,^00 
l&.flOO 

16.  €00 
16,400 

laeoo 

17.200 
17,flO0 

le,  f»co 

lf.2»0 

Pkmfute. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000, 
56,000 
58,000 
60,000 
62,000 
64,0C0 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
91,400 

Inch. 
0. 

.000150 
.000300 
.000500 
.000660 
.000850 
.001000 
.001160 
.001350 
.001500 
.00155t 
.001600 
.001650 
.001800 
.002000 
.002650 
.003260 
.  005000 
.006150 
.007200 
.008050 
.010350 
.012700 
.014150 
.015850 
.018000 
.020350 
.023100 
.026400 
.028650 
.031500 
.036000 
.  040750 
.046500 
.052000 
.057760 
.0685 
.0900 
.1360 

Inch. 
0. 

.000160 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 
.000060 
.000160 
.000200 
.000650 
.000700 
.001760 
.001150 
.001050 
.000850 
.002300 
.002350 
.001460 
.001700 
.002150 
.002350 
.002750 
.003800 
.002260 
.002850 
.004500 
.004750 
.005750 
.005500 
.005750 
.010750 
.0216 
.0460 

hwh. 

S: 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

IncK 
0. 

Initial  load. 
Elartiolindt 

Tensile  str^gth- 

• 



General  summary. 

Ten  site  flttrn^th  per  square  inch  of  orifl:inal  section ponndi..    M,  4O0 

KljiJitio  liiuit  itt'T  square  inch  of  original  section do  . . .    48,  QOO 

BtoD^ialonpor  inch  afterrnpture inch..    D.'i^200 

KlonKatioH  iier  inch  under  strain  at  elasticlimit ,.do .001050 

KeUuutton  Iti  djaoieter  atpointof  mptare ..do.^..       .135 

Htiductlon  Id  area  after  mptnre,  per  centum  of  original  section ,.... 43.3 

Pfmiti0D  of  rupture ''.©^ftom  neck 

Cbarfkct^r  of  broken  surface ..BiJky 

El«mgati{}9  of  inch  seotiona m«* ".jt£*/M2 


TESTS    OF    lEON,  STEEL,  AND   OTHER   MATERIALS. 
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.    Fo.  3430. 

MdrkSy  B  Ti  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


TotaL 


PerBqnwe 
InetL 


Elongation 
per  inch. 


SueoeMiTO 
eloo)(atian 
per  ineh. 


Permouent 

set. 


SaocessiTe 

pemiMient 

set. 


Potmdf. 
200 
1,000 
3;  000 

3,000 
4^000 
5,000 

e,ooo 

7,000 

a,  000 

9^000 

9,aoo 

9.400 
S.000 
8^800 
10.000 
10,200 
10,400 
10,800 
11.200 
11,600 
12,000 
12,400 
12.800 
13,200 
13,800 

i4,mio 

14,400 
14,800 
15,200 
15.600 
16,000 
16^400 
10,800 
17,200 
17,600 
17,040 


1,000 
5,000 
10,000 
15,000 
20,000 
25^000 
3^000 
35,000 
40,000 
451,000 
40^000 
47,000 
48;  000 
48^000 
50,000 
51,000 
58,000 
54,000 
56,000 
58^000 
60,000 
62,000 
64.000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,000 
86^000 
88.000 
89,700 


Ineh. 
0. 

.000100 
.000250 
.000400 
.000600 
.000750 
.000900 
.OOUOO 
.001250 
.001450 
.001900 
.004000 
.005000 


IndL 
0. 

.000100 
.000150 
.000160 
.000200 
.OOOUO 
.000160 


.000160 


InA, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


Elaatlollffiit. 


.006800 
.007660 
.006400 
.010900 
.012000 
.013750 
.016200 
.018500 
.020650 
.023250 
.029760 
.088600 
.081750 


.089000 

.048750 

.049250 

.056000 

.0625 

.0860 

.1050 

.1400 


.000450 

.002100 

.001000 

.001000 

.000900 

.000750 

.000750 

.001900 

.001700 

.001750 

.002450 

.002300 

.002150 

.002600 

.002500 

.002750 

.008250 

.003150 

.004100 

.004750 

.005500 

.006750 

.0066 

.0225 

.0200 

.0350 


Tensile  strength. 


Gtrntral  9%mmary. 

Tensfle  ote«ng:tii  per  square  tndh  of  original  section poands..    89.700 

Elasttelimit  per  square  inch  of  origLMOsoctlon do....    JSjOOO 

Elongation  per  inch  after  rupture inch..    0.2300 

Elongation  per  inch  under  strain  at  elastic  limit do ""^*2? 

Bedaciion  in  diameter  at  point  of  rupture '. — do 125 

Sedactioniii  area  after  rupture,  per  oentnm  of  original  section ••       43.3 

Pkiaitionofruptaro. 1"  from  neck 

Ghnaeter of  broken snrfiioo , «•;*«£»? 

Skm^rtionof  inohseotiona : 'M6»".80*^ 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


ISO.  3431. 

Diameter,  '',606. 

Sectional  area,  .20  square  inch. 


Marks,  ??-j3[ 

•r-w* -j^ 7*  e» 


Appltod  loAdt. 

peruLoh. 

SaooesslTe 
eloneatioii 
perlnch. 

Pennaociit 
•et. 

SaooeMlve 
set. 

'^/%.fn^ry^. 

TotaL 

PoTMiittre 
Inch. 

PoundM. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10.800 
11,200 
11,600 
18,000 
12.400 
12,800 
13,200 
13,600 
14,000 
14,400 
,  14,800 
*  15,200 
15,600 
16,000 
]6,400 
16,800 
17,200 
17,470 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
53,000 
54,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,350 

Inch, 
0. 

.000150 
.000300 
.000500 
.000700 
.000850 
.001000 
.001200 
.001360 
.001500 
.001550 
.004550 
.005500 
.006250 
.007100 
.007900 
.008000 
.010760 
.012550 
.014500 
.016550 
.018750 
.021000 
.023600 
.026400 
.029660 
.032900 

036600 
'.041000 
.046400 
.053000 
.061000 

0700 

Inch, 
0. 

.000150 
.000150 
.000900 
.000200 
.000150 
.000160 
.000200 
.000150 
.000150 
.000060 
.003000 
.000960 
.000760 
.000850 
.000800 
.001000 
.001860 
.001800 
.001950 
.002060 
.002200 
.002250 
.002600 
.002800 
.003150 
.003350 
.003600 
.004500 
.005400 
.006600 
.008000 
niMin 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

loltlAllOAd. 

EImUo  limit. 
Teosile  strenfi^. 



.0950        1      .0250 

General  ewnmary. 

Tensile  strength  per  square  inch  of  orijdnal  seetlon ponnds..    87,350 

Elastic  limit  per  square  inch  of  original  section do....    46,000 

Elongation  per  incn  after  ruptore inch..    0.226O 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001550 

Redaction  in  diameter  at  point  of  ruptnre do 125 

Reduction  in  area  after  mptnro,  per  centum  of  origfaial  section 43.S 

Position  of  rupture ".65  from  nock 

'Character  of  broken  surface -«. ■.:iii."^*y 

Elongation  of  inch  sections - , ".32*.  ".18 


TESra   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
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Marks,  ^^"^ 


m.  3432. 


Diameter,  ",505, 

Seed'onai  area,  .20  gqnare  inch* 


PemuoieBt 


InOL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SiiooeMiT6 

permaiMnt 

set. 


Inch. 


Bein»rkt. 


Initial  loud. 


ElMtio  Umit 


Tensile  strength. 


0€*teral  summary. 

T«iSl*  «tT*nfftli  wfcr»cia»re  Incb  of  oririiral  flection  pounds..    91.100 

^^UmTtWr  Rqo^incli  of  origlouj  section do....    46.  (K«0 

'iimiT»irincbaft«T  ^T>t«™  ■■;      ;    ^,.  .- inch..    O.JIOO 

1  WT  im  li  under  acram  at^^Iafllu  limit do O0ir):.o 

m  ili*mot«r  &t  point  ftf  mjitiin' ., do ILT) 

im  ar^  »ft©r  niptar«p  peroeiitiim  uf  original  section 43.3 

i«f  r«pt»ft9 -■   ■-- "    ■'        ".eOfromneclc 

Ctei^««r!>Ft>*^eaaDfCic».-.-. V'lV  z?'!,*"? 

^  loflitJCli  mae^MmM * - 'Ml,  ".31,* 


22  TESTS  OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  3433. 

Diameter,  ''.505< 

Sectioual  area,  .20  sqaare  inch. 


Applied  lOKdB, 


TotoL 


SCO 
1,000 
2,(MH) 
3,000 
4,000 

6,000 
7.0EI0 
8,  i^m 
8,2[iO 
8.  4W> 

e,800 
9,000 
0,  lid  0 
9,400 
9.0IIO 

1<).  1130 

10, -ino 

10,  8U0 

]i/:t-o 

11.  000 
12,000 

12,600 
l:i,  200 
la,  Ot>0 

14.  ODO 
14,400 

i4,aoi> 

15.  'Ni} 
15,  AlO 
1<3.  OUO 
If  J,  4«W 
10,  §00 

i7/.;cn) 

17,WM> 
17,  (MO 


Foundm. 
1,000 
5,U0O 
10,000 
111,000 
20,000 
*SlO00 
30,000 
^000 
Itl.OOO 
#1,000 
42,000 
43,000 
44,000 
45,000 
4«,000 
47,000 
4^,000 
43,000 
50,000 
&1,000 
52,000 
54,000 
60,000 
58,000 
60,000 

g;;,ooo 

04,000 
60,000 
08,000 
7<»,000 
T2,0U0 
74,000 
TOlOOO 

mooo 

^,000 
8%  000 
84,000 
80^000 
BEL  00(1 


Etongatlon 
per  inch. 


IneK. 

d. 

.000100 
.000300 
.000450 

.onoa>^ 

^.OGOSaO 
,001000 

.ooiaoo 

.0014^)0 
.OOMpO 
. 00 1500 
,0aJ[k04J 
,O01fi5O 
,  OOlSTiO 

.ooaoso 

.004850 
.000250 
.007150 
.0082SO 
.00^00 
.  O097ii0 
.011000 

.  012:^50 

.01&(HK) 
.017000 
.Ol&OOO 
.  021000 
.  02;!  400 

.02B7oO 


.O447&0 
.050500 
.Dfi75 

.oeso 

.0900 
.1100 
.1450 


Saccessiye 
eloDgaiioii 
per  Inch. 


Inch. 
0. 

.000100 
.000200 

.  i>0lfl30 

.  mmw 
-  oao;joo 

.OUOloO 
.  OOO'iOO 
.OOOJOO 
.000050 
.000050 
0. 

.01)0050 
.OOOIIOO 
.001200 
.OCIII^OO 
.  OONOO 
.  OiMHHK) 

.oonoo 

.  0011050 
. 00O55O 

.o(ni50 

.001550 
.00:J450 
.  0{i^000 

,oo:ooo 
.  00:^000 

.  00'J400 
.  002,fiM 
.  OOJH50 

,  o^nooo 

J>03F0O 
.  004050 
.004^50 
.  00,^750 
.0(JTO 
,  «1>75 
.0250 
.0200 
.0350 


Fennaoent 
set. 


Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacceeaive 

permanent 

set 


Inch. 


fiemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

Te^ttUe  flj witi;;!  li  pt^r  Hquari^  inch  of  original  section pounds . .    88, 200 

ElaHtic  limit  per  flqnnru  Jtit  h  of  original  section do 44, 000 

Eloncatlnn  pi^r  Snrii  flfti^r  rnptnre inch..    0.2350 

ElonsfitiQB  per  iiu^h  undi^r  strain  at  elastic  limit do 001560 

Ri'dQCLionin  dinmtitur  ntpointof  rapture do IS^j 

RhducciDD  in  an^aft^r  riiptore,  i>er  centum  of  original  section 46.  3 

FofliUtrq  of  rapLuri*.....--. ".65 Itom  neck 

Character  of  broken  iurfbos silk^^ 

EioDgtitkia  of  liich  seoUo&i ".12,  ".85* 


TESTS  OP  IBON,  STEEL,  AND   OTHKR   MATERIALS. 
No.  3561. 
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Marks,  ^^^ 

Dmneter,  ''.505. 

Sectional  area,  ^0  sqaare  inch 


AppUad  losda. 

I  £loDgatlon 
/P«rMii««l    per  inch. 


Xneh, 
O. 

.OOOIOO 

.OtX)300 

.  000150 

.  0<K>6M) 

.000850 

.  Oi)1000 

.  OOI150 

.  iKJISoO 

.001500 

.  001750 

.  04)3350 

.  005350 

.  006400 

.  007400 

,  008350 

.O09:i50 

.   Oll»»0 

.014400 

.  O 15900 

.  018550 

.  O.21900 

.  0:24350 

.027500 

O30G00 

.  o:va90o 

.038000 

.043400 

.  049500 

nr>6500 

.U65500 

.OB50 

.  1100 

.1300 


per  inch. 


Jneh. 
0. 

OOOIOO 
.000200 
.000150 
.  OOOL'OO 
.  OOOJOO 
.000150 
.000150 
. 000200 
.000150 
.  000-250 
.001000 
. 002000 
.001050 
.001000 
. 000950 
.001000 
.002450 
.002600 
.001500 
,  002<>50 
.003350 
.002450 
. 003150 
. 003100 
.003300 
.004100 
.005400 
.006100 
.007000 
.009000 
.0105 
.0250 
.0200 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snocessive 
permanent 


Inch, 


BenwrkA. 


Initial  load. 


ElasUo  limit 


Tensile  strength. 


General  eummary. 

Tpiaae  streneth  per  a<iti»ro  inch  of  original  secUon pounds..    84,100 

TWit\imiiSer^s«inchotoriginars^^      do...    45,000 

^«ilil^T*S^Wb«5wrr  rapture inch..    0.1500 

l:SSSSS5^ScuS^aer»t?ainatela^^^^  do 001500 

l^uctionin  diameter  at  pouit  of  rupture...      ......  do....  045 

EMnctioxi  in  area  after  rupture,  per  centum  of  original  section 1<..9 

Pavilion  of  ruT>tar« at  middle  of  stem 

(^aracter  of  tn'oken  surS'aoe,  flaky,  60  per  cent. ;  granular,  40  per  cent.    Opened  cracks  in  surface  of 

E^^OoiLofiikchMetiona 'M9»,".12* 


24  TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3662. 
Marks,  5g^ 
Diameter,  ''.606. 
Sectional  area,  .20  square  inch. 


AppltodlMids. 

Elonntlon 
permoh. 

SaceeMive 
perinoh. 

Permanent 
set. 

Sacceaslye 

permanent 

set. 

Kemarlcs. 

TotaL 

Persouare 
inch. 

200 
1,000 
2.O0O 
8,000 
4,000 
5.000 
6,000 
7.000 
8,000 
8,200 
8,400 
8,000 
8,800 
9,000 
0,200 
$400 
9,000 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,200 
11^000 
12,000 
1%400 
12.800 
13.200 
18,000 
14,000 
14,400 
14,800 
16,200 
16,000 
10.000 
10,400 
16,800 
10,880 

Pound*. 
1,000 
5^000 
10,000 
16,000 
20.000 
25,000 
80,000 
8^000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62.000 
58,000 
64.000 
56,000 
68,000 
60,000 
08,000 
04,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.000 
84,000 
84,400 

Ineh. 
0. 
.000100 
.000900 
.000500 
.000700 
.000800 
.001000 
.001200 
.001850 
.001400 
.001460 
.001460 
.001500 
.001560 
.001000 
.008000 
.004900 

ioooooo 

.007100 

.008000 

.009000 

.010000 

.011050 

.018860 

.010000 

.018500 

.021060 

.023700 

.020500 

.029000 

.033160 

.037500 

.042100 

.047860 

.054500 

.063500 

.077250 

.1050 

.1250 

Ineh. 

0. 

.000100 
.000200 
.000200 
.000200 
.000100 
.000200 
.000200 
.000160 
.000050 
.000060 

0. 

.000050 
.000050 
.000060 
.002000 
.001800 
.001100 
.OOllOO 
.000900 
.001000 
.001000 
.001050 
.002800 
.002660 
.002600 
.002560 
.002660 
.002800 
.003100 
.008560 
.004350 
.004600 
.005250 
.007160 
.009000 
.018750 
.027750 
.0200 

InOL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

General  summarif. 

Tensile  strength  per  square  inch  of  original  section poonds..    84,400 

Elastic  limit  per  square  inch  of  original  section do —    46.000 

Elongation  per  inch  after  TDptnre inch..    0.1250 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001600 

Bednotion  in  diameter  at  point  of  mptore do 025 

Bednetion  in  area  after  mptore.  per  centam  of  original  section 9.5 

Position  of  mptnxe ".85  from  neck 

Charaoter  of  broken  sorfsoe,  granular ;  flaky  spot  at  the  circumference.    Opened  cracks  in  the  surface 

of  stem. 
Elongation  of  inch  MotionB ".12,  ".18* 


lEOK,  STEEL 


OTHER  MATERIALS. 
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(rtnrral  summary. 

"^B^lfc  ittpffttirtli  per  *anaTt^  Lnrli  of  oriffinaUpetion pouuds.. 

^^^^^Set  Saua^re  incli  of  origin  iil  at^ci  ion do... 

o^p^m^  ^ftetn^ptnre.  ...  inch.. 

iXn^AT  ineb.  UTiiler  ftir*jn  at  eUatio  hmU do 

do 


,  TjfeT  incb.  UTiiler 

s^ber  niiitura,  perc^/nlimi  of  ongiual  section  . 


Oif  Tiipt^ire" 


86,700 

40,  (KiO 

0.  1200 

.UOm.'iO 

.045 

1G.9 

from  nt^rk 


fl^mi^T  of  bTokcai  snz^fi^^ei  gr^ntil^r :  flaky  0pot  at  circtunfereiice.  Opened  cracks  in  surface  of  stem 

j|iiii*M«*.  "^ =,**#4fwi*_,_. „ 'MB*    ".()• 


of  Ijkch  ^eettimA 


J6*,  ".OU 
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TESTS   OP  IRON,  STEEL,  AIJD   OTHER  MATERIALS, 


Marks,  ^%£ 


No.  3554. 


•"•-^"■^I    JUL  It  M 

Diameter,  ''.605 

Sectional  area,  .20  square  inch. 


AppUed  loads. 

Eloneaiion 
per  mch. 

SuGcessiTe 
elongation 
per  inch. 

Permanent 
set. 

Sacoesaive 
set. 

Btmarkfl. 

Total. 

Per  square 

F<mfid9. 
200 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10.600 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
13.200 
18,600 
14,000 
14,400 
14,800 
15,200 
16,600 
16,000 
10,300 

Fownda. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
66.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81.500 

IwHl 
0. 

.000100 
.000300 
.000500 
.000750 
.000900 
.001050 
.001200 
.001850 
.001400 
.001450 
.001550 
.001800 
.002750 
.003600 
.004300 
.005400 
.006600 
.008000 
.009250 
.010300 
.010950 
.011500 
.014250 
.016500 
.018750 
.022000 
.024250 
.027150 
.029750 
.033400 
.037850 
.042500 
.047850 
.056000 
.067000 

Jneh, 
0. 

.000100 
.000200 
.000200 
.000250 
.000150 
.000150 
.000150 
.000150 
.000050 
.000050 
.000100 
.000250 
.000050 
.000850 
.000700 
.001100 
.001200 
.001400 
.001250 
.001050 
.000650 
.000550 
.002750 
.002250 
.002250 
.003250 
.002250 
.002900 
.002600 

.004450 
.004650 
.005350 
.008150 
.011000 

Inch, 
0. 
0. 
0. 
0. 

Inch. 
0. 

Inidalload. 
Elastic  Mmlk. 

Tensile  titnmKtb, 

0. 
0. 
0. 
0. 



0. 

1 

1 

1 

1 

General  summary. 

Tensile  strcnj^h  per  square  inch  of  orij^inal  section podPtis--    81,500 

Elastic  lim!t  per  BQuare  inch  of  original  section ...do.._.    4:t,W>0 

£loug:ation  per  incn  after  rupture ...Inch,.    0.  OflOO 

Elongation  per  inch  under  strain  at  elastic  limit do...^  .001550 

Reduction  in  diameter  at  point  of  rupture *v*..do ,0i35 

Reduction  in  area  alter  rupture,  per  centum  of  original  section * VA.2 

Position  of  rupture 1"  frtmi  uock 

Character  of  broken  surface,  granular,  60  i»er  cent. ;  flaky,  40  per  oent.    Opened  crtck  In  stem  near 

the  place  of  rupture. 
Elongation  of  inch  sections , 'MW^  'M2* 


TE8TB  OP  IBON,   STEEL,   AND  OTHER  MATEEIAL8. 


i1 


Marks,  ^^'^ 


No.  3651. 


T  BT.M 

Diameter,  ''.505. 

Sectional  area,  .20  sqnare  inch. 


perinoli. 

SnooeMlTe 
elongation 
perlnch. 

Pennanent 

Mt. 

SncoessiTo 
set 

Remarks. 

ToteL 

PeraouM 

Pomdt. 
200 
1,000 
2.-000 
3.000 
4,000 
4.000 
6,000 
7.000 
fl^OOO 
9.000 
9,200 
9.400 
9,600 
9,800 
10,000 
10,200 
10.400 
10.600 
10.800 
11.200 
11,600 
12.009 
12,409 
12.800 
13,200 
13,600 
14,000 
14.409 
14.800 
15.200 
15.609 
16.000 
16^400 
16,800 
17,200 
17,280 

P^mndt. 
1,000 
6,000 
10,000 
15.000 
20,000 
26,000 
30,000 
85.000 
40.000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
64.000 
66.000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78>000 
80,000 
83,000 
84,000 
84^000 
84^800 

Inch. 

0. 

.000150 
.000300 
.000400 
.000600 
.000760 
.000900 
.001100 
.001250 
.001400 
.  001450 
.001500 
.001600 
.006050 
.007600 
.008800 
.000600 
.010400 
.011260 
.013250 
.015600 

..018100 
.020660 
.023050 
.025500 
.  028750 
.032100 
.036100 
.040000 
.044880 
.052000 
.0576 
.0626 
.0850 
.UoO 
.1450 

Inch. 
0. 

.000160 
.000150 
.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.OOOOSO 
.000050 
.000100 
.004450 
.001660 
.001200 
.000800 
.000800 
.000850 
.002000 
.002350 
.002500 
.002550 
.002400 
.002450 
.003250 
.003350 
.004000 
.003900 
.004850 
.007150 
.0056 
.0050 
.0225 
.0300 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 



General  eummary. 

Tensile  strenii^  per  square  inch  of  orifflluil  section ponnds..    86,800 

£la«tic  limit  per  sqnare  inch  of  original  section do...     48.000 

Elongation  per  incn  after  mp  tore incli . .    0. 2500 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001600 

Bedaction  m  diMoeter  at  point  of  mpture do 105 

Kednction  in  area  after  mptare,  peroentam  of  original  section 37.1 

Position  of  rapture ".70  from  neck 

Character  of  oroken  tnrfiMe silky  serrated 

Elongation  of  inehseotlona ".18,  ".32* 
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TESTS   OF   mON,  STEEL,  AND   OTHER   MATERIALS. 


Marks,  11:5 


No.  3652. 


Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Elonntioii 
perlnoh. 

eloncatioii 
perlnoh. 

Pennanent 

Mt 

Snooesaive 

Banutflu. 

TotaL 

Persqnm 
iBoL 

F9m4$. 
200 
1,000 
2)000 
3,000 
4,000 
6^000 
0,000 
7,000 

im 

9;  000 
0,200 
0,400 
0,600 
0;800 
10.000 
10,200 
10,400 
10,600 
10,800 
11,200 
11.600 
12,000 
12;  400 
12,800 
13,200 
18.600 
14.000 
14,400 
14,800 
16,200 
15,600 
16,000 
16.400 
16^800 
17,000 

1,000 

^ooo 

10,000 
16,000 
20,000 
25^000 
80,000 
86,000 
40.000 
45,000 
46; 000 
47,000 
48;  000 
40;  000 
60,000 
61,000 
62^000 
68,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,450 

0. 

.000160 
.000250 
.000400 
.000560 
.000700 
.000860 
.001000 
.001200 
.001350 
.001400 
.001450 
.002000 
.005760 
.007760 
.008300 
.008750 
.009750 
.011250 
.013600 
.010060 
.018400 
.020850 
.023750 
.026750 
.029800 

.037500 

.042260 

.047100 

.054500 

.0600 

.€800 

.0050 

.1450 

Inch, 
0. 

.000160 
.000100 
.000160 
.000160 
.000160 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 
.000550 
.003750 
.002000 
.000560 
.000450 
.001000 
.001600 
.002350 
.002450 
.002360 
.002460 
.002900 
!003000 
.003050 
.008650 
.004060 
.004750 
.004850 
.007400 
.0055 
.0200 
.0150 
.0500 

0, 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

InitlAlload. 
Ebwtio  limit. 

Tenanestrangih. 

•" 

General  BumtMry. 

Tensile  atieniiCth  per  squue  inch  of  orisiiialaeotioii pounds..    85,450 

Xlastlo  limit  per  square  inoh  of  original  section do 47,000 

Elongatton  per  incn  after  mptnre inob..    0.2700 

Elongation  per  inch  onder  strain  at  elastic  limit do 001450 

Bednotion  in  diameter  at  point  of  roptnre do 145 

Bednotlon  in  area  after  ruptare,  per  centnm  of  original  section 49.1 

Position  of  raptore ".86ft«mneuk 

Character  of  Droken  sorfkee silky 

Elongation  of  inch  aeotigna ".17,  ",87^* 


TESTS   OF   ntON,    STE£L,    AND   OTHER   MATEBIALS. 
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Marks,  ??&»5 


No.  3653. 


KTaH 

Diameter,  ''.605. 

Seetaonal  area,  .20  square  inch. 


Appltodkiidt. 

EUmcfttlcm 
perlnoh. 

SaeoeMhre 
per  moh. 

set 

SueoeMiye 

permanent 

•et. 

Beninrln* 

Total 

PwMiiare 

Powsult. 

20O 

1,000 

2,000 

3,000 

4,000 

6.000 

8,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9.600 

9^800 

10.000 

10.200 

10.400 

10,600 

10,800 

11,200 

11,600 

12,000 

12,400 

12.800 

13.200 

13,600 

14,000 

14,400 

14^M0 

15^200 

15,600 

18,000 

16,400 

16,800 

17.200 

17.380 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45.000 
48,000 
47,  COO 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
66,000 
58.000 
60.000 
62,000 
64,000 
6<000 
68,000 
70,000 
72,000 
74,000 
76,000 
78L000 

Ineh, 
0. 

.000150 
.000300 
.000500 
.000700 
.000900 
.001000 
.001200 
.001400 
.001600 
.001650 
.001750 
.002160 
.008400 
'.004800 

.ooeooo 

.007000 
.008200 
.009300 
.  011800 
.01^400 
.015350 
.017000 
.020050 
.022700 
.025550 
.029000 
.032550 
.035600 
.040000 
.045SflO 

Ineh, 
0. 

.000150 
.000150 
.000200 
.000200 
.000200 
.000100 
.000200 
.000200 
.000200 
.000050 
.000100 
.000400 
.001250 
.001400 
.0012C0 
.001000 
.001200 
.001100 
.002000 
.002100 
.001950 
.002550 
.002160 
.002650 
.002860 
.003450 
.003550 
.008060 
.004400 
.005600 
.006500 
.007000 
.0101 
.0250 
.0360 
...    -. 

Ineh. 
0. 
0. 

Inch, 
0. 

Initinlloiid. 
BlMtio  limit 

0. 
0. 



0. 
0. 
0. 
0. 
.000050 

*OMOfio" 

80, 000           .  052000 

82,000 
84,000 
88,000 
80^900 

.059900 
.0700 
.0060 
.1300 

General  iummary, 

Tenade  strengtii  per  aqimre  ineh  of  original  section poonda..    86^900 

Elaatio limit  per  aqnare  inch  of  original  section do....    47,000 

Elongaticni  per incn  after  raptnre inch..    0.2250 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001760 

Bedaction in  diameter  atpolnt  of  raptare do 145 

Sednoilon  in  area  after  rupture,  per  c^t am  of  original  section 49.1 

Position  of  mptnre ".50fromn«?ck 

Character  of  broken  snrfisoe silky- 
Elongation  of  inch  sections f ".38*,".;? 


30  TESTS   OP    mON,  STEEL,  AND   OTHER   MATERIALS. 

Ko.  3654. 

Diaiuetar^  '',505, 

Sectioual  area^  >20  sqnare  jncb. 


2IJ0 

3,  0(J0 
J,i)0<J 

r%  000 
e,  oiio 

».  40(] 

10, Aim 
Ifl,  aio 

I,',  (tnu 

12,  lUfl 

i:,',  Mfiu 
in,iHW 

14, 100 

if*.  f^ 

1M.400 

iG,sao 

17,  170 


Pound*, 
l.iiOQ 

10,000 
Is^OOO 
20,000 
2S,  OtiO 
30,000 
35,000 
40,000 
45,000 
40,000 
47,000 
4«,0<I0 
49,000 
60.000 

nhwo 

50,000 
HOOO 

A»,  OOO 
OO.tKKl 
4^,  OIK) 
04,  OOfI 
Ofi^OttO 
03,000 
7D,(H>0 
72,000 
74,000 
7fi,00ft 
7a,0OO 
0O,OO(F 

eaooo 

fl4,OO0 


0. 
.000150 

.Qoa;r50 

,000500 
.OOD700 

,i)O10O0 

.ooi:?JjO 

-001400 

.001550 
,001050 

.001750  ; 

.OOliOO 
-  01)2400 

.oo4i>ro 

.OOA.tOO 
.007U00 

.oosioo   ! 

.010500 

,oi2rtoo  I 
.oir.uoo   ' 

H  0"jO<iOO 
,02-;7iM>    I 

.  ^2iifm 

.02BUO0  , 
,£j32250  , 
.030400 


,  0fl*J7S0 

,0750 

,1160 


0. 

.000150 
.  OOO-JtKJ 

.  oooir^ 

.  OOOLK^O 
.OOdT'O 
.  OufUSO 
.  UOtr^.'-O 

.  oooirio 

.000150 

II, 

.  (lOOlOO 
.OOulVO 

jK>oo5a 
,or»orttiO 
,  mi]j«50 

.  001350 
.<i01500 
.001100 
.  OO  J40O 

.  imiao 

.  (J02400 

,i>o:j5VO 
.uo:i5oo 

.003700 
.002900 
.003hUK) 
,00^^50 
.004I5<) 
.U05H50 
,004250 
.007750 
.OOPPO0 

,  kjia-iso 

,0400 


Fermanent 
set. 


Inch, 


SuooeaeKe 

permanent 

set 


Inch. 


RemarkB. 


Initial  load. 


Elastic  Umfl. 


Tensile  iitreugtb. 


!• 


Qentital  s^immary. 

TonnUei  strength  p<^^  square  Inch  of  ortidnoJ  neotioa poonda. . 

EliinJto  limit  pcirHquan>  inqh  of  nrij^iniir  motion ,, ,^.,.clo-^-    4PJKHJ 

niHij^jitiQii  pt!f  inch  alter  rtti^tiito *^.ineh..    0.1^j.*iiO 

^i^xj^^ntJon  por  incli  uiifIit  rttruiii  at  i 'In 4(1  c limit .^.  ..Jo. .,.  .OOlMWl 

l\i'iiTicti«n  in  ^Jianirror  at.  pinnl.  of  rnjuiirfi ........  ^ do.,-,        .  HS^ 

JCfHluctloD  Id  aVf'A  lifter  nipt Ufv,  ptr  cHgutnui  uf  origltial  seotioB ,  ^ . . . . .        49.  I 

iv^ltkn  of  mptnre ..,  _. I'^SO  frooi  nti'li 

f  baracterof  brokfti  Aarrai^e,. .-..,....,,.,., ^--  ■ifkj 

KlongatbmafincbftsctJotw-.. „,-*..,-.. ",17^'^24* 


lik. 


TESTS   OF  mON,  STEEL,  AND   OTHER   liATEHIALS. 
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No,  8617. 

Diameter^  ^^.505. 

SectdoBstl  area,  120  square  inch. 


Applied  loads. 


Totad. 


inch. 


3,000 
lO,  OOO 
Jo,  0»»0 

20^  OOO 

2r^,  OOO 

3C»,  (HO 
35.  OOO 
40,  OOO 
4%  OOO 
4*5.  CMKJ    . 
47,  OOO 
4S,  0€P0 
4i>,  OUO 

50,  OtX> 

51,  OOO 

52,  OOO 

53,  COO 

54,  OOO 

56,  o»:»o 

5«,  OOO 
60,  oo<i 
62.  0<»0 
64.  OtM> 

eti,  OOO 

©8,000 
70.  OOO 
72.  OOO 
74,000 
76.  OOO 
7H,  OOO 
80,000 
82,000 
d4,000 

8a,ooo 

86,050 


1 

'flongatloD 
1    per  inch. 

■ 

Sncc^esira 
cloDj^ation 
perinch. 

Pennanent 
sou 

SncoMaiv-e 

permanent 

net. 

Kemarks. 

JZneJL 
O. 

Inch, 
0. 

.000200 
.000160 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
. 000050 
.000050 

.  oooo:.o 

.000150 
.  00<32,-0 
.000900 
. 000850 
. 003400 
.  0016^)0 
.  OOli-OO 
.002400 
.  002.-50 
. 002450 
. 00J800 
. 002650 
. 002850 

.oo:;uoo 

. 003750 
. 003750 
.005800 
.005550 
.007050 
.  010250 
.0130 
.0400 
0250 

InefL 
0. 
0. 
0. 
0 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 

.000350 

.000550 

.000700 

.  000850 

.001000 

.001200 

.  O01.%0 

.  O01550 

.  €X)1600 

.  001650 

.  001700 

.  001850 

.  002100 

.  003000 

.  O^J38,'>0 

.  007250 

.  O<J8850 

,  010650 

,  O13050 

.  O1364.i0 

.  018050 

.  020850 

.  O2:i.>00 

.  O2t>350 

.  030250 

.  034000 
.  0377;-^ 

.043550 

.  049100 

.066750 

.067000 

.0800 

.1200 

.1450 

General  summary. 

T««5\*'atreiJSCtiip€T»*l«ia«>*°S^*?^.®^r'°*l'^*^**° pounds..    8a»060 

T-amcationperiiicliaft^r  ruptare...  .....  inch..    0.  l^^oo 

X.oTr^iVoa  per  mcli  under  strain  at  elastic  hmit ^o 0018:.0 

li.n:ufuoumcliati.eter»tpolntof  rapture...     .......     ,lo 075 

ti  .iucxjon  in  area  attex  rupture,  per  centum  of  onpmal  section 27.  4 

r«*i'kfB  of  rupture - ''.05  from  nt'ck 

C\5arafcter  of  t*rokeii  sutCbc© granular;  flaky  spot  at  circumference 

hk*fsiJtkm  of  indi  aectlons ".22%  ".U 


32  TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIAl^. 

No,  3618. 

Marks,  1^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


AppHedlMidi. 

permch. 

elongation 
permch. 

Pamuuient 
set. 

SacoeoaiTe 

pennanent 

•el. 

BoniMk*. 

TotoL 

P«r  •qnare 
indi. 

Pounds. 

200 

'      1,000 

'      2,000 

3,000 

>  4,000 
5,000 

j      6,000 

'      7.000 

8,000 

9.000 

9.200 

9.400 

i      9.600 

i      9,800 

>  10,000 
1    10,200 

10,400 
10.600 
10,800 
1     U.200 
1     11.600 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15.200 
16,600 
16,000 
16,400 
16,800 
17,200 
17,480 

Pounds. 
1,000 
5,000 
10.006 
15.000 
20.000 
26,000 
30,000 
86,000 
40,000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64.000 
66.000 
58.000 
60,000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82.000 
84.000 
86.000 
87.400 

Inch. 
0. 

.000150 
.000350 
.000560 
.000700 
.000850 
.001050 
.001200 
.001400 
.001550 
.001600 
.001650 
.001700 
.001750 
.001800 
.001050 
.003900 
.006600 
.007800 
.009000 
.012000 
.014250 
.016550 
.019050 
.021900 
.024700 
.027500 
.031250 
.034800 
.039000 

Inch. 
0. 

.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000050 
.000050 
.000050 
.000050 
.000050 
.000150 
.001950 
.001700 
.001700 
.002300 
.002400 
.002250 
.002300 
.002500 
.002850 
.002800 
.002800 
.003750 
.003650 
AOAIIM 

Ineh. 
0. 
0. 

Ineh. 
0. 

InitUJlo*4. 

SiMtdo  limit 

Tensile  stmngth. 

.044400          .005400 
.050750    '      .006350 
.058750    1      .008000 
.0710        '      .012250 
.0900        1      .0190 
.  1300        1      .  0400 

Gtneral  summarff. 

Tensile  strength  per  sqnsre  inch  of  original  section pounds^ ^    87,400 

ElAsticIimit  per  sqaare  inch  of  original  section .do 50,000 

Elongation  per  inch  after  mptnre inch-,    0.  l5oo 

Elongation  per  inch  nnder  strain  at  elasticlimit -.,.do,...  .OOlSiK) 

Reduction  in  diameter  at  point  of  mptare ..n^do.-^^        .065 

Bednction  in  area  after  rapture,  per  centnm  of  original  section 2SL  9 

Position  of  mptnre .".65  froro  ooclt 

Character  of  broken  snrfsoe,  granular,  flaky  spot  at  circnmfsrence.   Opened  cracks  in  na  e  f«i  h  n  f  ntem . 
]F:iongation  of  inch  seetions .-..^„.'M»*,  'M2 


TESTS   OP   lEOX,  STEEL,  AND   OTUEB   MATERIALS. 

No.  3619. 

Marks,  S^^/^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 
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AppU 

edloAila. 

,  Per  »»qiiare 
1        inch 

J'ounrfji, 

I.ttK) 

5.(««J 

1         10.  0  .) 

15.0  1) 

2n.O  0 

,         'S\  OOO 

3').  ( 00 

1       :io.(.L»o 

40,  <"I0 
4%  000 
4o.  1  t»»» 
!          47,  .MO 
4K,  0  0 
49.  0*0 
5«.»,  •  00 

r.i.iuo 

1          :-2.«<>J 

VI,  000 

,          .'>♦. «"  0 

:»^.o  0 

»»;•,  c(»<j 

€2,(.^0 

i          64.  OuO 

1  cfi.  o*)o 
r8,  t?('.j 
7J,i«) 
72,  ••<>0 
74, 01)0 
76,  tK»0 
7>J.  OifO 
8*),  oi'O 

■  ^2. 0'»0 
8t,000 

Elonpition 
pt-r  inch. 

Inch. 
0. 

.  OOOL'OO 

.10' •;;.*/ 
.00-  :.i»o 

.  00'  (.50 

.tKtIOOO 
.0.1  LOO 

.oo:;}:,o 

.001.'>(I0 

.l-Ol'.'iO 
.(Mll|-|)f) 

.O"!*:-.© 
.0«»..7:.0 
.  o»»' :f(M» 
.OU7750 
.01  UK  '.0 
.010150 
.Ullt»0 

.oi:;  >.*»<) 

.ON   -^ 

.oi;'H,o 

.  o2J7iiO 

.o2:.M.o 

.02- .00 

.(»■<:  750 

.  o'r,.--50 

.OJO.-.-.0 

,«jt:o.-.o 

.0,'1750 
.«)CO-.()0 
.  07-.S;  0 
.  0897.-|0 
.1400 

Snccesttive 
c-lon^ati<n 
per  inch. 

Permanent 
act. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Saccesaive 

permanont 

»et. 

BeouirkB. 

ToUL 

pound*. 

1  'J 
1  o«» 

Inch. 
0. 

.000200 

.OiOI.'jO 
.l»uOI^ 

.oioi:.o 

.000200 
.0(0150 
. 000200 
.(0.'150 

,oo»i:o 

.0<HII..',0 
.IH'.'O.'U) 

.ooi»o:k) 

.  002 1 IK) 
.0017."jO 
.0022i-0 
.0(11250 
.Oi'1150 
.001250 
.001G50 
.0()IM)0 
.00 J 450 
.  iMj-JtirjO 
.  l'02.'>00 
.  0t)21.00 
.  0()2:K>0 

.o<i;  i.v) 

.004100 
.0O47i>0 

.  oo:i.«i00 

.  (K).->700 
.  0(•^7:.0 
.012000 
,0172.-K) 
.050250 

Inch. 

0. 

Initial  load. 

'     -V-  ,» 

3,  IK).) 

4.  •-.0 
5,0  .. 

7,1 0» 
8, 0  0 
a  riivi 

Elaatio  limit 
Tensile  strength. 

9,2tv 
9.400 

9.  60 

9,  Nt; 

10.  uo 

10,2i«» 

,     If.  4i« 

:   lo.tvo 

,    11.2  0 
ll.r,» 
12.  OM 
12. 4fNi 

12.  {^'.'O 
13.2"0 

13.  on) 
14.0:u 

14.  400 
14,»^K) 

jr^2'.o 

15i.r^.O 
1C--0 

.     lf>.40 
IG.ftcO 

'      IT   IGO 

...  1 

' 

1 

j 

■ 

, 

1 

....    .......  1... ........ . 

1 

1 

1 

,    1          

1 

General  summary. 

Tensile  <reujftb  jier  «inar«'  incli  of  original  wotion I>ouu(Ih..     85,800 

Elastic  limit  p-  r  Minaro  inch  of  original  necrion do  ...    48.000 

EtonsratHm  p<Tin«'h  after  rupt  11 U' inch..     0.  2:;50 

lLk?n:i-!tii>n  pttrinch  under  stnun  at  elastic  limit do..  .  .O016.'>O 

£»doct:oD  in  diameter  at  pdint  of  rupture do 105 

£filiic:  ion  in  tiWA  after  rupture,  per  eenlom  of  orijrinsil  section .37. 1 

Pa»!iJoa  of  rapture ".50  from  n»'ck 

'^httrar  t«T  of  broken  aurfaco silky,  serrated.    Sn)all  granular  spot  at  clrcnmference 

Ai^ation  of  inch  aectiou8 ".28*,  ".19 

H.  Ex.45 3 
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TESTS   OF   IBON,    STEEL,    AND   OTHER   MATEBULS. 


No.  3620. 
Marks.  ^^;i 
Diameter,  ".505. 
idectiQual  area,  .20  square  inch. 


Applied  LoAda. 

Klonf^ation 
per  inch. 

Sucoeesive 
elongation 
perlnob. 

Permanent 
bet. 

Snisoeaeive 

permanent 

eet. 

RMUArks, 

TpUL 

Per  Mtiare 
incli. 

-(10 
1,000 
^,000 

4.0il0 
^<J00 

T.IJ* 

8,  im 

0.  tm 
9,^E)o 

9,  i^flo 
0,  800 

10,  OtJO 
10,200 

30.  4  NO 

11,200 

ii.eoo 
i::,(Kii) 

n,4'iO 
n,W!0 

in, -00 
njm 

14,  OOQ 
14.41.0 

14,  fmo 

1:5,  L'Ou 

15,  ^^0& 
10,000 
IR,4iW 
10,  BOO 
17.1^  ft 
17,410 

l,t)00 
5,000 
10,t]00 

l.\  000 

^.f,  000 

-:*,  000 
;!o.  lOO 
:r5,  noo 

40,000 

45,000 
4n,ooo 
47,000 

4a(i00 
40,000 
60,000 
fpl.OOO 
53.000 
fi3,000 
fil.OOO 
50,000 
5H,  000 
Oil,  {JOO 
*S-  000 
(U,  UOO 
0^000 
0^,000 
70,000 
7:i»000 
74,000 

76.  noo 

7B.000 
go,  000 

e?,ooo 

B4,000 
«0,000 
£7.050 

Inch. 
0. 

.000150 
.  000350 
.000500 
.000650 
.000800 
.001000 
.00!  150 
.001  50 
.001500 
.001550 
.001600 
.001650 
.004400 
. 005750 
.007000 
.008000 
.009050 
.009750 
.011750 
.013750 
.016200 
.019250 
.021500 
.024000 
.026250 
.029500 
.  033500 
.037100 
.040850 
.  047000 
.05J750 
.063400 
.0750 
.1000 
.1500 

Inch. 
0. 

.(X)0150 
.000200 
.000150 
.000150 
.000160 
.  000200 
.000150 
.000200 
.000150 
.000050 
.000050 
. 000050 
.002750 
.001350 
.  001250 
.001000 
.001050 
.000700 
.002000 
.002000 
.002450 
.003050 
.002260 
.002500 
.002250 
.003250 
.004000 
.003600 
.003750 
.006150 
.006750 
.009650 
.0116 
.0250 
.0500 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  kMMl 
Blastioliffli^ 

Tensile  btreuKlJ], 





General  summary. 

Tem^ile  Ktri^itelh  per  square  inch  of  original  section iwunda . ,    £^,019 

ElftHtiE3  limit  pirFutiaroiDcliof  original  section ..ilo  ...    4B^mlK 

l^liiti^iitfoii  per  iDrti  after  rapture --.inch..    OifltfQf' 

Elcujs-^tinii  pet- itichund-r  strain  at elasticlimit -..do.-.,  .OOtttSO 

]!rductioii  in  diami 'tor  at  point  of  rapture : .^ do..--       .  12S 

kcditciUnn  in  nn^i  lifter  rupture,  per  centum  of  original  section 43^3 

Foeittun  iif  rupture ,/^90  ^nm  neck 

Chflmctor  of  broken  surface Bilkv 

Elongation  of  Inob  sections ,.".ao*,".12 


TESTS  OF   lEON,  8T££L,  AND   OTH£B   MATERIALS. 
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Marks,  f^M^ 

Biameter,  ^'.505. 

Seetianal  area^  .20  sqaare  inch. 


No*  3661. 


AppHedlomdm. 


Total, 


iUi 


ICO. 


Ilcnaigat 
per  in< 


per  inch. 


5,000 

to,ooo 

1S,000 

20,  €fOO 

30,000 
33^000 
40,  €HH> 
43,000 
4«.000 
4.7,000 
4JR,000 

49,  OOO 

50,  OOO 
51,<M>0 
SCOUO 
53,000 
&4,000 
55,  0<>0 
5€sCM>0 
5«,000 
OO,  OOO 
6*2,000 
6A.OOO 


«8,000 
TO.OOO 
T2.0€» 
74, COO 
Te,000 
•7S,€>00 
80,00Q 
82,000 
¥t4,000 

d4,eoo 


Inch. 

o. 

.000100 
.000300 
.  000459 
.000600 
.000800 
.000950 
.001100 
.001300 
.001450 
.001500 
.001550 
.001600 
.001000 
.001700 


.009000 

.010000 

.011400 

.  012400 

.O132G0 

.015350 

.018500 

.020850 

.Oja750 

.026500 

.030000 

.034000 

.038750 

.043500 

.049300 

.057250 

.067000 

.082100 

.1150 

.1400 


Sncoeuire 
elongation 
perlnch. 


0. 

.000100 
.000200 
.000190 
.000150 
.000200 
.000150 
.000150 
.000200 
.000160 
.000060 
.000050 
.000060 

0. 

.000100 
.006500 
.000800 
.001000 
.001400 
.001000 
.000800 
.002160 

.ooniso 

.002350 

.002900 

.002750 

.003500 

.004000 

.004750 

.004760 

.006000 

.007750 

.000760 

.015400 

.0328 

.0250 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
f. 
0. 


SaocemiTe 

permanent 

•et. 


InA, 


Remarks. 


Initial  load. 


Blaatio  limit. 


Tensile  strength. 


General  tummary. 


S^^n m  Aiamelw  at,  point  of  ruptuTO.....^,... do... 

SmSw  in  area  after  raptnre,  per  centum  of  original  section 


84.600 
50.000 
0.2450 
001700 
.105 

37.1 

'^^^anoCTnntnxe      I'MOfrom  neck 

Sai^^of  DTokeasoxfiaoe sillcy  serrated.  Opened  cracks  in  sarface  of  stem 

~'  of  inoli  •ecttona ".32*,  ".17 


.1 


BH  TESTS   OF   lEON,    STEEL,    AND   OTHEE    MATEMALS. 

No.  3662. 
Marks,  ^^'i 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


1 


Applied  loadA. 

Elonsration 
per Inch. 

Succeuive 
elongation 
per  inch. 

Permanent 
•et 

Saooesaive 

aet. 

l£eiD)tfk«. 

Total. 

Per  eqnare 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
4g.000 
40.000 
50,000 
51,000 
52,000 
63,000 
54.000 
56,000 
58.000 
60,000 
62,000 
64,000 

Paunds. 
200 
J,  000 
2,(100 

%  tm 

4,  (WO 
^000 
6.000 

P,O0O 

g,400 

Q,60a 

in,  000 

10,200 
10.400 
10,  (Ml 

in,  my 
li.eao 

12,000 

32,  sow 

i;i,i.cio 

U,tl0O 
14.400 
14.^ 
m,  L'OO 
l,'!,  f>00 

]e,40o 

10,510 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
.001300 
.001600 
.001500 
.001550 
.001600 
.001650 
.007400 
.008500 
.000600 
.010850 
.012000 
.014750 
.016600 
.019500 
.022500 
.  02iL'»0 

Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 

Inch 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
<>• 

InmAlload. 

1 

0. 
.000050 

ElasttelitDlt. 
Teiulle  «tr«iij{lLL 

.000050 

.000050 

.005750 

.001100 

.001100 

.001250 

.001150 

.002750 

.001850 

.002SOO 

.003000 

.002850 

.003400 

.003750 

.004250 

.005500 

.006250 

.006600 

.010000 

.0100 

.0290 

.0350 



i 

66,000          .028750 
68,000          .032500 
70,000           .030750 
72.000          .042250 
74,000          .048500 
76,000    1      .055000 
7aOOO          .065000 
80, 000           . 081000 
82,000           .1100 
82, 550           .  1450 



1 

1 

1 

1 

' 

General  summary. 

TeDBUe  ntreni^th  p«;r  iiqunriH  Inch  of  original  aection ,„ puunda..     ^550 

HknUflllml^  pf^rnquare  im  '.  <^>f  original  section .......,.„do.,..     4A,  OOO 

KloiigatiOD  p^r  iMi^^  afu-r  niiiture ioch.,    0,24&0 

KlODit^qtioti  pe^r  inrb   .  Bin  at  elastic  limit ,,.. do .001650 

Kmimilun  io  ttiRm>  tofraptore ,  _*...**.  do t;;5 

Beduotion  in  &r?a  1!  ce,  per  centnm  of  original  section ..,..,,.       43:3 

Po*ilioii  of  mptnrt  V'AOfrom  tie<?k 

(Iharac ti^F  of  bmkB a  aurface ^ . sUkj 

BlfflJitationofimihsectioaa ,—♦**,.*.. ,-".42*,  'M7 


\ 


TEST»   OP  mON,    STEEL,   AND   OTHER  MATEBULS. 
No.  3663. 

Ditaaeter,  ".506. 

Sectional  area,  .30  square  inoh. 
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SaoceaalTe 
elo&iEation 
perlneh. 


Permaneiit 


Inch. 


8ii€0M«ive 
pernuuMOt 


Tneh. 


RemarkB. 


Initial  load 


ElMtic  limit 


I 


Tensile  streof^. 


Gtneral  gnmmary, 

Twiflii  ■! ■wfjgfh  nor  ntmurr  *^*^**  "^  nrffftnaJ  ■aaHah poandfl..    85,900 

SSu!!^m Muu« inch  of  original seetion do....    50,000 

^^^-^ii^l^  after raptore inch.,    a 2100 

^^  inch  under  strain  at  elastic  limit do 001750 

ineter  at  point  of  rnptore do 185 

latatan  in  area  after  rapture,  per  centum  of  original  section 46.2 

?^hM«fTaptnre I'UOfromneok 

Cbnetarer^kenmuCsoe silky,  swrafed 

Thufliwton  oflnrh  '-fr** - ".28,- ".U 
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TKSTS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 


Marks,  g?!*^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 


No.  3664. 


Applied  loode. 

Elongation 
per  inch. 

SncoeMive 
elongaUon 
perinoh. 

Permanent 
set 

Saooenire 

Bemarka. 

Total. 

Per  square 
inch. 

Pound*. 
200 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8,000 
9,000 
9. -200 
9.400 
0,000 
9,800 
10,000 
10, 200 
10,400 
10.600 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14.800 
15,200 
15,(K)0 
1    16,000 
16.400 
16,800 
16,980 

Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
36,000 
40. 000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,0U0 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
84,900 

Inch, 
0. 

.000100 
.000250 
.000500 
.000660 
.000800 
.000950 
.001100 
.001250 
.001450 
.001500 
.001650 
.001550 
.001750 
.002650 
.003560 
.004750 
.006000 
.007500 
.  010000 
.012400 
.015000 
. 017750 
.019850 
.022500 
.025750 
.029760 
.033500 
.037250 
.042100 
.018750 
.057000 
.068250 
.0860 
.1200 

Inch. 

0, 

.000100 
.000150 
.000250 
.000150 
.000150 
.000160 
.000150 
.000150 
.000200 
.000050 
.000050 

0. 

.000200 
.000900 
.000900 
.001200 
.001250 
.001500 
.002500 
.002400 
.002600 
.002750 
.002100 
. 002650 
.003250 
.004000 
.003750 
.003750 
.004850 
.006650 
.008250 
.011250 
. 016750 
.0350 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit 

TensOe  strength. 







General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    84,900 

Elastic  limit  per  sqnare  inch  of  original  section do —    48,000 

Elongation  per  inoD  after  mptare inch..    0.2100 

Elongation  per  Inch  under  strain  at  elastic  limit do 001500 

Kedactiou  in  diameter  at  point  of  mptnre do —        .  145 

Eeduction  in  area  after  rapture,  per  centum  of  original  section 49. 1 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface : silky 

Elongation  of  inch  sections ".32*, 'MO 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  3547. 

rUameter,  '-".505. 

Sectional  area,  .20  square  inch. 
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/ 


JLppUed  l€>ada. 


Total 


—. j  £Ion$n&t!on 

/Per square  I    P^^  inch. 
/        inch. 


1.  ooo 

JO.  OOO 
13.  OfKl 
20.  (H.ny 
2f»,  0*Hf 

:ii9.  €*oo 

3o,  OOO 
40,  Oi^>0 
4. "5,  OOO 

46.  iM^ 

47,  OOO 
4H,  OOO 
4£»,  OOO 

50,  'n»o 

51,  CMt<> 

52,  CM  »0 

54.  0« JO 

-i«.  OcfO 

ST,  0<>0 

55.  OOO 
5t»,  OOO 

e*j,  OOO 

62,  0*>0 

7«»,  0*>0 
T'X  OiyO 
14.000 
76,04^>0 

TS',  Ot>0 

»4,aoo 

,  ft5,400 


Snccesaive 
elongation 
per  inch. 


Iwh. 
0. 

.000150 
. 000200 
.  OOOl/iO 
.0  0150 
. 000200 
.000200 
.000150 
.000150 
. 000200 
.001650 
.001300 
.001700 
.000700 
,000950 
.000900 
.001050 
.00 1000 
.OOOrSO 
.000'J50 
.001200 
.  0OU8(.K) 
.0<J1150 
.001250 

.o^)i:.oo 

.002100 
.  W32700 

.  oo2a->o 
.oo:j:550 
.  oo;i;{oo 

.0()4;{5O 
.  0<J4850 
.  00>o00 
.  00(3500 
.  008><5O 
.013G50 
.0250 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.  000050 


SncceHslve 

permaiieDt 

set. 


Inch. 
0. 


.000050 


Remarkg. 


Tnitiiil  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

.»     -I   -♦»-^w,.T*\>  Tvpr  ftonar©  ioch  of  original  section pounds..    85.400 

l5»«tw?!^l^»^x^"««h  of  original  section f-.-lo  45.000 

^S^-i-s^^^^^pef^u:::::::::::::.:::;:::::::::::;:::::-^ 

^"avouinaiameteratpointofrnplure...        .  ...  do....  0H5 

Pde^iucUon  \a  area  af  i«r  rupture,  per  centum  of  original  section 30. 7 

P»--'tVn of  TUDturt)    -- • ■ .15  irora  neck 

cSrvter  of  broken  sur&ce silky  serrated.    Opened  crocks  in  stem  in  vicinity  of  place  of  rupture 

EkoQ^aiionof  incb  a<*ctiona "I'-J.  "-22* 


] 


40  TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3548. 

Marks,  ^J?^J 

Diameter,  ".6Q5. 

Sectional  area,  .20  square  iacli. 


AppUed  loAdii. 


Total. 


Pounds. 
20U 
1,000 
2,000 
3.000 
4,000 
5.000 
6.000 
7,000 
8,000 
8,200 
8.400 
8.600 
8,«00 
9,000 
9.200 
9.400 
9,600 
9,  800 
10. 000 
10,  200 
10, 400 
10, 800 
11,200 
11,600 
12,000 
12, 400 
12,  Ki}0 
13,200 
13,600 
14, 000 
14, 400 

14,  fm 

15,200 
15, 600 
15,940 


Per  BqnHTo 
inch. 


Pound*. 
1, 000 
5,  000 
10,000 
15,  000 
20. 000 
25, 000 
30, 000 
35,000 
40,  000 
41,000 
42,  000 
43, 000 
44.  OOO 
45, 000 
46. 000 

47,  OW 

48,  000 

49,  000 
50,000 
51, 000 
52.000 
54, 000 
5G,  000 
58, 000 
60,000 
62, 000 
64.  000 
00,  000 
68.  000 
70, 000 
72, 000 
74,«00 
76,000 
78,  ()00 
79,700 


Elonfjat  on 
per  inch. 


Inch. 
0. 

.  000100 
. 000300 
. 000450 
.  (K)^flOO 
. UOuHOO 

.  oofiuro 

.001050 
.001200 
.  .OOIJIO 
.001250 
.001350 
.001400 
.0014.50 
.  <j03(HiO 
.(1019.50 
.  (H».')S,50 

. oor850 

.  (fOXOOO 
.  000ii50 
.010050 
.0U350 
.014700 
.017400 
. 020350 
. 023250 
.  0260.50 
.020100 
.033100 
. 037750 
.  04201  >0 
.040750 
.0570 
.0685 


Succeusivo 

oloDp:ation 
por  Luch. 


Inch. 

0. 

.000100 
. 000200 
.00(M.'>0 
.0001,50 
. 000200 
.000150 
.OiiUlOO 
.000150 

0. 
. 000050 
.000100 
.0  no.50 

.  oooti:>o 

.001550 
.001950 

.f>\)'19i'0 

.001000 

.0<'1150 
.O'lOSO 
.001000 
.  00  -'300 
.  002350 
.  002700 
. 002950 
.  (Ht29(K) 
. OOJHOO 
.  Ou;iO50 
.  0041  too 
.001050 
.(HI '.1.50 
.  r)06850 
.007250 
.0115 


KeraarkM. 


Inch. 
0. 

Jru^h. 
0. 



Initial  loail. 


Elastic  limit. 


Tensile  8treD£:th. 


General  summary, 

TeonUA  strenf^h  p'-r  Rqnare  inch  of  orifdnal  Rection poundii..    79, 700 

Elastic  limit  p»*r  square  inch  of  original  aection do 45,  OOO 

Elon'^ation  per  Incii  after  rupture inch . .    o.  •  05€ 

EIonfTAtion  per  incli  nnder  Rtrnin  at  elastic  limit do OOUfiO 

Redaction  in  diamehr  at  point  of  rapture do 025 

Redaction  in  area  aft4;r  ruptare,  per  centam  o.  ori^^inal  scctioii i:<.  2 

ToMtion  of  rupture "  85  from  »eck: 

Character  of  broken  surface,  granular;  flaky  spot  at  the  circumferonce.    Opened  cracks  in  the  surfitce 

of  stem. 
BlouKationof  inch  sections ".08,  ".11* 


TESTS    OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 
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lyiameter,  ^',505. 

Settional  area,  .20  sqaare  inch. 


2^0.  3549. 


AppUed  loadls^ 


i 


', Elonsrii'tian 

*    ,        mcb. 


'  Siicoessiv© 

elongation 

I    per  inch. 


O. 

.  <l001r>0 

.  ooo  *;>« 

.  0OLM>4.*0 

.  oo.»ur»o 
.  r>.>i  lOo 

.  oo  1:5  r>o 
.  01  \'.ioo 

.  0 13  4  00 

OI^TjOO 

.01  «5  '»0 

.  0:1 1  ^^.'iU 
.  o:»iT.>o 


^"'^^^''''^'V^rux^nf.nt 


Inch. 


KeniarkR. 


Initial  Ictad. 


-I 


Elastic  limit. 


Tensilo  strength. 


General  nummary, 
T     n     »«^   «.v.  T**«T  Afinare  incli  of  original  section ponnds..     80,100 

!^^?EE^S5&?^^.p!^^^!"^:::::::":::::::::::::::::::::::^ 

£.;;,:: lu^a^t^a  aAer%J;.t..re.  per  centum  of  original  »oo.lon .......^^  ^^7.4 

t-i5j-A.vrof  broken  »n.rTa.e«>  .------  //in*  // «« 

EaasMicB  of  inch  sectiona ^^  .    •«» 


42  TESTS   OP   IRON,    STEEL,    ANU   OTHER   MA.TKKJAL8. 

No.  3650. 


f 


r 

f 
t 

«  : 

Y 


Marks,  li?^iJ 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loails. 

EloDgation 
p«r  Inch. 

Successive 
eloogation 
perlnch. 

Permanent 
set. 

Sacoessiye 

permanent 

set. 

Ej)marlu, 

Total. 

Per  eqaare 
iiieh. 

m 

1,000 
2;ooO 
3,000 
4,000 
^,000 
6,000 
7,000 
8,000 

H,'m 

8,  40*> 
S.flOO 

y,ooo 

9,200 
fl.400 
9,000 
9,&00 
10,0110 

10,  mi 

10,400 
lO.fltH) 

lo.soo 

11,  ooo 
11,200 
1I,»U0 
12,001" 

12,  4»0 
ItHOO 

j;i,  2SJ0 
Ufioo 

14,000 
14,  iOO 
14  80^1 
1&/J(J0 

ie^,ooD 

10,*»OO 
16,400 
ie.750 

Ptnmds. 
1,000 
5,000 
10, 000 
15,000 
20,000 
25,000 
30,000 
35, 000 
40,  000 
41,000 
42,000 
43,000 
44,000 
45,000 
4fi,000 
47,  000 
48,000 
4t^,  000 
50,000 
54,000 

m,  000 

53,000 
HOOO 
55,000 
56,  000 

r.p,ooo 

60,000 
62, 000 
04,000 
60.000 
(W,000 
70,  000 
72,000 
74,000 
76,000 
78,000 
HtiOOO 
82,000 
83,760 

IneK 
0. 

.000200 
.  000350 
.000600 
.000750 
.000950 
.001100 
.001300 
.001450 
.001500 
.001600 
.002750 
.003650 
.004900 
.005650 
.006400 
.007400 
.  OC8+00 
.  OOllOOO 
.010000 
.010950 
.011900 
.  012000 
.013900 
.  014850 
.017050 
.  019500 
.022250 
.024650 
.  027550 
.030650 
.034500 
.038400 
. 043250 
.048750 
.  056250 
.0660 
.0800 

Inch. 
0. 

.000200 
.000150 
.  000250 
.000150 
.00>200 
.000150 
.  000200 
.000150 
.000050 
. 000100 
.001150 
. 000900 
.001250 
.000750 
.000750 
.001000 
.001000 
.000600 
.001000 
.000950 
.000950 
.  001000 
.001000 
. 000950 

.  O02'.;00 

.002450 
.002750 
. 002400 
.  002900 
.003100 
.003850 
.003900 
.004850 
. 005500 
.007500 
.009750 
.0140 

Inch. 
0. 
0. 

S:      • 

0. 

.000050 
.000050 
. 000100 
.  000100 

Inch. 
0. 

InHlal  loaa. 
Ehintk  limiL 

Tensile  streagth- 

.000050 
0. 

.000050 
0. 

Crcneral  summary. 

Tft&slle  stTPnjrtli  per  square  inch  of  original  section —  * ponutls. .    83,  750 

Elastic  Vlinit  p*^r  sf|aare  Inch  of  original  section .....,,,...  ilp  ...    42,  uCK* 

KioTi^Eitioi]  per  incii  after  rupture        im  h..    0.  loori 

Eluhl^iKtou  per  iitciU  under  strain  at  elastic  limit .,*,do  -   *  .OOlGtuj 

K^uction  \u  diitmoter  at  point  of  rapture ..,, d«  _,.        ,01:^ 

Kcdnctlun  la  aieimfter  rupture,  per  centum  of  original  section .,... .  .. ,.  S^  7 

Position  nf  rupture "  3^i  fniTii  atck 

CharacU^r  of  moki-n  surface granular,  radiating  from  a  flaky  nput  at  the  clKiiuirfpRiH  t» 

SlmigMtiou  of  inch  sections -,- .".09i^Ml* 


•  « 


h 


TESTS    OF  IRON,  STEEL,  AND   OTHEB   MATERIALS. 
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SeetiOD^l  area  J  ,20  square  incb 


Ko,  3665. 


Applhdloadm.       / 


/  per  inctlr. 


f 


oloiL^tioa 
per  Incb- 


Perruflacint 
■el.. 


Successive 


Remark*. 


K 


.000700 
.  OOOdOA 
.  00l€>50 
.  4I011£04» 

.  ;J0I30O 

.  ooi&so 

. 003000 

^004000 

00*^000 

OOTCI&O 

.  (KMiOOO 

eioaoo 

^  Ol B300 
0ZOA^O 
02:^t400 

.  0'2<I3&0 

Oc2in£50 

,03€E3SO 
,©*1400 
^O4rT00a 
_053:£50 

,  0TOO 
.Q050 


a. 

,000100 
.QM150 
.(KMIOO 
.0001.0 

,0002liO 
,OO0i:<D 
.0^150 


IntJL 
0. 

0. 
0, 
0. 
0. 


Inch, 


InitUl  IomL 


.€QQf^ 


.OOUfiO 
.OOIMO 


ElMtto  limit 


.OOtOM 


.001030 
,002000 
.002700 

.oo-aso 

.002350 
,0025SO 
,00-^960 


.001350 
.01:14 

.0300 
r  ,OiSO 


Tensile  strength. 


Gemerat  summarjf. 


lm^^,^ufrt^V^w^^»^^^^^^^^^'^'fP^^^^  :... pounds.. 

pin*k»n«rTiiptiiri? ..,,„..„-... men.. 

^^SStjSL-  mfra-in  pt  f  lastlo  limit ..,..,., do... 

£4iatfi«ter«i|^ii't  of  raptute     .  do... 

»fl«r  rfTpiuret  per  ceatnni  of  (^gijyu  aeotton  . 


,.  Umit  per -^a*«J5a^?^f,^i*^"^^^ 


86.550 
48.000 
0.1900 
001550 
.12* 
43.8 

^',?E™r™kaV^^: -"k^^rra^ 

itQuaf  t»€b  Mctioo*  -  -  - • ,.-,.,...-..., 


Ml,  ".27* 


44  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Ko.  3650. 
Marks,  f  g«J 
Diameter,  ".605, 
Sectioiial  area,  .20  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

elongation 
perlnch. 

Permaiient 
set. 

SnooeniTe 

pennaneiit 

■et. 

Benwrln. 

TotaL 

Peraquare 

Poun<U. 

200 

1,000 

2  000 

Pounds. 
1,000 
5.000 
10,000 
16.000 
20,000 
25.000 
30,000 
35,000 
40.000 
45,000 
46,000 
47.  (MH) 
48,0C0 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88.000 
80,000 

Inch. 
0. 
.000160 
.000350 
.000550 
.000700 
.000850 
.001060 
.001250 
.001400 
.001550 
.001600 
.001650 
.001700 
.001750 
.001850 
.002850 
.005350 
.007850 
.009000 
.010660 
.012850 
.015000 
.01-250 
.019-250 
.0-21600 
.024250 
.027250 
.030500 
.034000 
.037860 
.043000 
.048500 
.055500 
.064350 
.0800 
.1000 
.1500 

Jnek. 
0. 

.000100 
.000200 
.000200 
.000150 
.000150 
.000200 
.00  200 
.000150 
.000150 
.000060 
.000050 
.00(1050 
.000050 
.000100 
.001000 
.002500 
.002500 
.001550 
,001660 
.002200 
.002150 
.002260 
.002000 
.002350 
.002650 
.003000 
.003250 
.008500 
.003860 
.006150 
.005500 
.007000 
.008850 
.015660 
.0200 
.0500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastlo  limit. 

Tensile  itnngth. 

3,000 

4,000 

5,000 

6^000 

7^000 

8,000 

9,000 

9.200 

9,400 

9,000 

9.800 

10,000 

10,200 

10,400 

10.600 

10,800 

U,200 

ll,rtOO 

12,000 

12.400 

12.800 

13,200 

18.600 

14.000 
14,400 
14,800 
15,200 
15.600 
16,000 
16,400 
16,800 
17,200 
17.600 
17,800 
1 

•'♦•••""*"■ 

General  summary. 

Tensile  strength  per  sqaare  inoh  of  original  section pounds . .    89. 060 

Elastic  Umit  per  square  inch  of  original  section do —    50,000 

Elongation  per  inch  after  rupture inch..    0.2800 

Elongation  per  inch  under  strain  at  elastic  limit do 001860 

Beduotion  in  diameter  at  point  of  rupture do 1S6 

Bednction  in  axea  after  rupture,  per  centum  of  original  section 48.8 

Position  of  rupture ''.  60  fhim  neek 

Character  of  ixroken  surface ^ silky  Mrraied 

BIcmgatioh  of  inch  sections ".Ii»".a2* 


TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 
No.  3657. 

D/amererj  ''.SOS, 

SeetiouHl  area,  .20  squam  inch. 
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General  aummarif, 

_     ^     .__».-« k  vhAT  iHiusKre  iA<^l<  ^''<^>'ift3>)*l>«<i^^n pounds..    90,550 

l?^5^?SSSo*I«tDetioforlgiiiAl«MJtion do...     52.000 

^^*°"«S\^h»ft*ri™ptiire Inch  .     0.2050 

w  incli  QQiler*tiuiQ  at  tliMirio  limit do 001850 

idi*inet*r  at  point  of  ruiituf* do IX* 

ih  ar«a  ftfuir  rupture,  per  Ctiuiam  of  origin*!  section 46.2 

™_.o£ra,>tTir«     -^^^- ^"^^"'Sftv 

Cteacter  of  V«>lt*n  w^T^i^^w* Vo^  ,!i? 

UoQ^tiva  of  Incb  a^^tiojia - ".27*.  ".14 
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TESTS   OF   IRON,    STEEL,    AMD   OTUEB   HATEBULS. 


Marks,  u  t?m 


^o.  3658. 


*-■— •-'^»  M  T4  M 

Diameter,  ''.505. 

Sectional  area,  .20  square  incb. 


Appltod  loads. 

ElooKAtion 
per  inch. 

SacceaniTe 
elon^ration 
per  inch. 

PermaDent 

set. 

SacoesaiTo 
set. 

Bmiwks. 

Total. 

Per  Boiiare 
inch; 

P<nm4f. 

200 

1.000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

9.200 

9.400 

9.600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

18,600 

14,000 

14.400 

14,800 

15,200 

15,600 

16.000 

16,400 

16,800 

16,070 

PoundM. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
63,000  • 
64,000 
66,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74.000 
70.000 
78,000 
80.000 
82.0O0 
84,000 
84,850 

Inch.      ^ 
0.              * 
.000150 
000350 
.  000.=>5iJ 
.000750 
.0008^0 
.001000 
.001200 
.001450 
.001650 
.002900 
.004150 
.005750 
.006500 
.007600 
.008500 
.009250 
.010150 
.011200 
.013700 
.015750 
.018100 
.020500 
.023250 
.025600 
.029250 
.03.3000 
.037500 
.041500 
.046500 
.053250 
.  062050 
.0750 
.1000 
.1300 

Inch. 
0. 
.000150 
.000200 
000200 
»XH)200 
OOOIOO 
.000150 
.000200 
. 000250 
.000200 
.001250 
.001250 
.001600 
.000750 
.001100 
.000900 
.000750 
.000900 
.001050 
.002500 
.002050 
.002350 
.002400 
.002750 
.002350 
.003650 
.003750 
.004500 
.004000 
.005000 
.006750 
.008800 
.012950 
.0250 
.0300 

Iru-h. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000050 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000050 



General  summnry. 

Tensile  atrength  per  sqnaro  inch  of  oritnnAl  section poonds..     84,850 

Elastic  limit  per  square  inch  of  original  section do 45.000 

Elongation  per  inch  after  riiptnre inch..    0.2050 

Elongation  per  inch  under  strain  at  elastic  limit do 001660 

Eednctionin  diameter  at  point  of  rapture do 135 

Reduction  in  area  after  rupture,  per  centiun  of  original  section 46.2 

Position  of  inptnre ''.50  fironi  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".82*,  ".09 


TESTS   OF    IBON,    STEEL.    AND    OTHER    MATERIALS. 

No.  359L 
Marks,  f  ^^ 
Diameter,  ^^505. 
Sectional  area,  .20  square  inch. 


47 


Applied  loads. 


per  inch. 


O. 

.  OOOIOO 

.  OUO-lfiO 

.  m>o.soo 

.  OOl tM>0 

00i:i30 
001500 

.  001630 
.  0043O0 
.  OOOiOO 

.  oi*»r»."io 
.oiiooo 
.  oi:t04>o 

.  Ol4.1f>0 
.010050 

.oi57r>o 

,  O  t  fi-^OO 
.  OlTriOO 

.  O  1  h*>«jo 
.  O-^  1  ~>^y^ 

0'J8T30 

.  o;ii;40o 

.OtilJiOO 
.O7*-2750 
.OdOO 
.  1500 


Saccesfiive 

elon^iitiou 

per  inch. 


Inch. 
0. 

.  000100 
.000150 
.  000200 

.oooir.0 
.  ooo:cK) 

.  O002O0 
.000150 
.  000200 
.OOOliiO 
.  000050 
.  000050 
.000050 
.  002850 
.004600 
.001450 
.  001350 
.001100 
.001150 
.  000900 
. 000700 
.  000750 
.OOHKK) 
.0014'iO 
.  OOJti'jO 
.001700 

.  oo-jooo 

.0O'J<H>0 
.  003750 
. 003900 
.  0t>4500 
.0«>6100 
. 006400 
.OOtilOO 
.011J50 
.017250 
.0600 


Permanent 
set. 


Inch. 


Saccesaive 
permaneot 


Inch. 


Bemarks. 


Initial  load. 


Elaatio  limii. 


Tenflile  stxengib. 


General  summary. 
T..«lestrengthper^u^reioohofo^^^^^  pound«..     83.950 

I^SS^^iSch^er^S-umateJ^^  Sr-*^^?^ 

IWvtioBindiftroet^r  at  poitit  of  rupture  ......  do....        .126 

fetXS  in  area  *£U.r  rupture. per  tjentam  of  onginalsectum 43.3 

P<^-'CiHi  of  rupture -{i" '■?<:.- '^ -•-■■"•  W  from  neck 

Oaraeter  of  broken  Btirf ace Bilky.    Opened  oraok»  in  gurlace  of  stem 

fiaapkMnofinolxa«oftio]i» — •*— .^*..^...'M4,  ".88* 


48  TESTS   OF   IBON,  STEEL,  AND    OTHEB   MATEUULS. 

Ko.  3692. 
Marks,  bt,  m 
Diameter,  ''.506. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Iflnn  fTAti  An 

Saccessive 
elonntion 
per  inch. 

PenDSDent 
set. 

Successiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

permoh. 

Pounds. 

200 

1,000 

2,000 

3, 000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

9,  2U0 

9,400 

9,600 

9,800 

10,000 

10,  200 

10,  400 

10,600 

10,800 

11,000 

11.200 

11, 600 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14.400 

14,800 

15.200 

15.600 

16.000 

16,280 

Found*. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58.000 
60.000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
81,400 

Inch. 
0. 

.000160 
.000300 
.000450 
.00^650 
.000850 
.001000 
.001200 
.  001350 
.001500 
.001600 
.008250 
.009600 
.  010500 
.011050 
. C12100 
.013050 
.  014050 
.015150 
.016600 
.017850 
.020350 
.021)400 
.  026500 
.029650 
.033500 
.038250 
.  042700 
.048900 
.056250 
.  065750 
.0750 
.0950 
.1550 

Inch. 
0. 

.000150 
.000150 
.000150 
.000200 
.000200 
.0001.50 
.000200 
.000150 
.000150 
.000100 
.006650 
.001350 
.000900 
. 000550 
. 001050 
.000950 
. UOIOOO 
.001100 
.001450 
.001250 
.002500 
.00^050 
.  003100 
.003150 
.003850 
.004750 
.004450 
. 006200 
.007  50 
.009500 
.009250 
.0200 
.0600 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

Initial  load. 
Elastic  Umit 









Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  81.400 

Elastic  limit  per  square  inch  of  original  section do 46, 000 

Elongation  per  inch  after  rupture inch..     0.2600 

Elongation  per  inch  under  stnuu  at  elastic  limit do 001600 

K^luotion  in  diameter  at  point  of  rupture do 135 

Ked  notion  in  area  after  rupture,  per  centnm  of  original  section 46.2 

Position  of  rupture ".60  fh>ra  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections .„ « ".35*,  ".17 


TESTS    OF    IRON,    STEEL,    AKD    OTHER   MATERIALS. 
No.  3593. 
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Marts    33R»T 

Diameter,  ''.505. 


Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  looda. 


TotaL 


Pounds. 

I.0OO 
2,000 
3,000 
4  000 
S,000 

flieoo 

7,000 
8,000 
9.00O 
0.200 
9.400 
9  600 
9.8i>«i 

10.300 
10.400 
10.600 
10.800 
li.OOO 

itaoo 

1L600 
12.000 
12,400 
12,800 
13.200 
1.^000 
14,000 
14,490 

Kdoo 

15,200 
15.600 
16,000 
16,400 

ie.eo 


iPer 


sqtiare 

DCh. 


Pounds. 

1.000 
SkOOO 
10,000 
15.000 
20,000 
25.000 
30.000 
35.0(0 
40.000 
45  000 
46.000 
47.000 
4J^.O0O 
49.000 
50.000 
51,  f.00 
52,000 
53,000 
54,000 
?5,000 
56,0t)0 
58.000 
t«,000 
62,000 
64,01i0 
«.0W 
68.000 
70,000 
7i000 
74,000 
76.000 
78,000 
80,000 
S2,000 
£3,450 


Elongation 
per  inch. 


Inch, 
0. 

.000100 
.000300 
.000500 
.000650 

.oooa^o 

.001000 
.001200 
.001330 
.001550 
.004400 
.005450 
.  006400 
.007250 
,  008350 
.009100 
.OLOOOO 
.  OLIOOO 
.  012100 
.OIUOOO 
.OL4200 
..016350 
.018900 
.021650 
.024050 
.027100 
.030330 
.034300 
.OSfOOO 
.043760 
.050000 
.  ©."jTSjO 
.008750 
.0850 
.1350 


SncoMBive 
elongation 
per  inch. 


Inch. 

0. 

.000100 
.000200 
.000200 
.000150 
.000200 
.000150 
.000200 
.000150 
.000200 
.002850 
.001050 
.000050 
.000850 
.  001 100 
.000750 
.000000 
.001000 
.001100 
.000900 
.001200 
.002150 
.  002550 
.002750 
.00?400 
.003050 
.003250 
.003950 
.004600 
.004850 
.006250 
.  007850 

.  oionoo 

.010250 
.C500 


Pernumentl2°:J2^I! 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.    • 


permanent 
eet. 


Inch. 


Remarkp. 


Initial  load. 


Elaatio  limit. 


TeDBilestreui^b. 


General  summary. 

Tfaiile  atren^^  per  sqnare  inch  of  orieinal  aectioa pounda..    83,450 

Uaftfi«  Jimit  pir  dquaro  inch  of  original  section do  ...    45,0C0 

Zke/satioB  per  inch  after  mptare inch..    0.2250 

&B;ZSt20n  per  ilf^h  under  Atrain  at  elastic  limit do 00]:>50 

SriariioDiD  diameter  at  point  of  mptnre do 145 

BrfiTctioD  in  area  alter  rapture,  per  centum  of  original  section 49. 1 

?*«ffion  o/r aptnro.  rM5  from  neck 

Cia»ct^r  of  onifien  earfacc silky 

a^s^ion  of  inch  sectiona * ".27*, '  .18 

H.  Ex.45 4 


60 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 


No.  3594. 
Marks,  S^M 
Diameter,  ".505, 
Sectional  area,  .20  square  inch. 


1 


Applied  loads. 

EloDffatioD 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Snccessivo 
sel. 

Remarks. 

TotaL 

Per  square 
inob. 

P&undi. 
2*iO 
1.O0O 
2,  QUO 
3,0t0 
4,  WO 
5.000 
0.000 
7,(KJ0» 
8.  Ul>0 
0.  OiH) 

ff.lOO 
fl.&OO 
0.800 
]ll.  000 
10.200 
10,  400 

10.  D?0 
UK  BOO 

11.  WO  ' 
.    ll,2tM) 

U.ROO 
72,  OOO 

12.  4C0 

rj.  mo 

IX'ZvO 
U,  TjOO 
14,0(10 
X4,  4iiO 
!4,8O0 
lS.i!O0 

15,  cm 

18.000 
1«,  liK) 

ie,8oo 

16,  940 

Pound#. 
1,000 
5,000 
10,000 
15, 000 
20, 000 
25,000 
30,000 
35,000 
40,000 
4.5.000 
46, 000 
47,000 
48,000 
49,  OCO 
50.000 
51,000 
.52.  000 
53, 000 
54.000 
55  000 
fi«,000 
58,000 
60,000 
62, 000 
64,000 
66,000 
68,000 
70, 000 
72,000 
74, 000 
76. 000 
78. 000 
80. 000 
82.000 
W,000 
fr»,700 

Inch. 
0. 

.000150 
.000300 
.000500 
.  000650 
.000850 
.001100 
.001200 
.001400* 
.001550 
.001800 
.005600 
.006750 
.007550 
.008400 
.  009350 
.010350 
.011400 
.012400 
. 013500 
.014500 
.010500 
.  018900 
.021550 
.024100 
. 027400 
. 030050 
.034000 
.  038000 
.043350 
.048000 
.055500 
.064500 
.081250 
.1050 
.1600 

Inch. 
0. 

.000150 
.000150 
.000200 
.000160 
.000200 
.000150 
.000200 
.000200 

.  oooir.6 

.000250 
.003800 
.01*1150 
.000800 
.000850 
.000950 
.001000 
.001050 
.001000 
.001100 
.001000 
.002000 
.002400 
.002650 
.002550 
. 003300 
.002650 
.003950 
.004000 
.005  50 
.004650 
.007500 
.009000 
.016750 
.023750 
.0550 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

. 

General  aumtnary. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..    84,700 

Elastic  limit  per  square  inch  of  original  section do  —    45, 000 

Elongation  per  inch  after  rupture ,. .  .inch. .    0. 2450 

Elongation  per  inch  under  strain  at  clastic  limit do 001550 

lledoction  in  diameter  at  point  of  rupture * do. . . .        .  123 

Eednction  in  area  after  rupture,  per  centum  of  original  section 48.3 

Position  of  rapture ".90  £rom  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".32*.  ".17 


TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS.  51 


Diameter,  ''.505. 

Sectional  area,  JiO  square  inch. 


:So.  3678. 


/       Applied  loads. 

'  Elongation 
per  mob. 

Inch. 
0. 

.000160 
.D00300 
.000500 
.000650 
.000800 

elongation 
per  inch. 

Permanent 
set. 

Suc<!ea8ive 

pemiauent 

•et. 

Koniarka. 
Initial  load. 

Elastic  limit. 

1    Toti 

1 

Iw.  I      JPotJtnds. 

7     1             I.  OOO 

»     /             5,  OOO 

/           lO,  OOO 

/           15,  OOO 

/           1>0,  OOO 

/        :>5.  OOO 

1  J*iHmc 

Inch. 
0. 

.000150 

.oooir>o 

. 000200 
.000150 
.000150 
.000150 
.000200 
.000150 
0. 
.000050 
.000050 
. 004350 
.  002250 
.001000 
.  0008.50 
.001050 
.001000 
.001300 
.  001300 
.OOiOOO 
.002800 
.002450 
.  002450 
.  003500 
.003500 
.  003500 
. 004500 
.004350 
.006650 
.008000 
.0080 
.0200 
.0150 
.0450 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

Inch. 
0. 

/      2,000 

I      3,000 

4,0*JO 

5.  OOO 

6.  OOO 

/            30,  OOO       1       .  000950 

1             35.  ©OO       I       .001150 

1            40,  OOO      I       .  001300 

1             41,  OOO       1       .001300 

'             ^Z*.  OOO              .001350 

1             43.  OOO       J       .001400 

44,  OOO              .005750 

1             45,  OOO              .  008000 

4^,  OOO              -009000 

47,  Ot>0       .        .009850 

4H,  €K>0       !       .010000 

7,  <WO 

8,2'JO* 

y,4(fO 

B,GijO 

8,  8t  »0 

9,  O'-O 

S,  Ji'O 

9,400 

9,  a'to 

9,^:<o 

4».  OOO       J 

50,  OOO 

51,  OOO 

53,  OOO 

54.  OOO 
56.  OOO 
5»,  OOO 
60.  OOO 

e2,  ooo     1 

•V4,  ooo 
G«,  ooo 

e,s,€>oo 

70,  ooo 

T2.  ooo 

\            T-^OOO 

\            76,  OOO 

\            7*<.  OOO 

80,  lOO 

.  OIUKX) 

.  013200 

.014500 

.015500 

.  018100 

.  020550 

.023000 

.  020500 

.030000 

.  033500 

.038000 

.042350 

.049000 

.  057000 

.0650 

.0850 

.1000 

.1450 

10.  (yoo 

10.200 

10,400 

10.  »oo 

11  20U 

Tensile  strength. 

11,  ecio 

I*'  QOO 

12,400 

12,  J-^^^ 

13.200 

13,  r:-»x> 

U.OOO 

14,400 
14  bOO 

15,'>C«> 

15,600 

1    16,020 

General  summary. 

T«isUe  8tr«iiKtli  per  square  inch  of  origima  seotlon.- nounds       xo  inn 

ItUfttie.  limit  per  aqnare  inch  of  onginal  secUon pounae. .    w,  lOO 

E\on2ation  per  inch  after  rapture •'••• J^^v-      J'^.^OO 

Klongaiiota  perincli  nndersirainatelasticlimit in  Lt?^ 

Reduction  in  diameter  at  point  of  rapture ," f?? 

Eduction  in  area  afl>er  rupture,  per  centum  of  original  section "o.  -  - .        .  1J5 

Position  of  mptnre.-..^ "   ''ftstVnm  ...r-C 

Character  of  broken  snrface Boliomu  ck 

£kngatien  of  incli  sections '.V.".'.V.*.".*.V.'.*.'.*.".V.'.".'.V *""  35** ''i« 
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TESTS   OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 


f 


Mark8,5-g'-![ 


No.  3679. 


Diameter,  '',505. 

Sectional  area,  .20  square  inch. 


ApjlUeil  Iqjidfl. 

Inch. 
0. 
.000100 

-oooaso 

.CKMMSO 
OiiOOOO 
.000750 
.000»50 
OOILIJO 
.0011^ 
.001300 
.001350 
.001400 
.002750 
.0045(10 
.00700© 
.OOftSOO 
.000500 
.000000 
.  0UL'5O 
.013000 
. 015750 
.01^500 
.0*20000 
.  023150 
.026300 
.020000 

.o:t20oo 

.OWLW 
.  0410  0 
.040500 
.053000 
,001000 
.0700       i 
.0000 
.1550 

Sui^oeuLve 
tiloD^atinii 

Jndi. 
0. 
.  OilOLOO 
.000160 
.000200 
.OOOLCO 
.000150 
.OOO-JOO 
,000150 

.  oooirio 

.000050 
.000050 
.OOOOBO 
.001350 
.001750 
.002500 
.OOIEMM 
.001000 
.OOOIflO 
.  001350 
.001750 
.O0ZJ5O 
.002750 
.003100 
.002550 
.0KH60 
.002700 
.003000 

.oonsoo 

.005500 
.004000 
.000500 

.oojiooe 

.00»0 
.OsiOo 
-OflfiO 

P^rraniioat 

r       1 

penn*i»«*iJt 

H6l.. 

-  

Pavndt, 

200 
1,000 
2.000 
3,000 
4.000 
6.000 
6,000 
7,000 
8,  000 

8,:?oo 

S.  400 

8,  BOO 
8,>«0 
fl.WMJ 

9.  U^iO 
0,400 
0,00(] 
».800 

lo.o^io 

10,400 
10,  iMH> 
11,D00 

jheoo 

12,  tiOO 
12,400 

12,  mtj 
13. 2mi 

13.flOO 
14.  WSO 
14.400 
14.  WJO 

15, 2m 

15.HO0 

ie.otio 
ie,3»o 

BMat^i. 

L,000 

5,600 

10.000 

15.000 

iio,ooo 
%\im 

30,000 
3A.000 
40,000 
41.000 
42,000 
1^,000 
44,000 
45.  000 
40,000 
47,000 
4^,000 
40,000 
50.000 
52.000 
hS4.000 
50.000 
5fi,O0O 
60.  OC^O 
(52,000 

ei,ooo 

60.000 
6&,000 
70,000 
72.  000 
71.000 
70.000 
7S,000 
80,000 
St,D50 

0.                ' 

0. 

0. 

0. 

0, 

0. 

01 

0. 

JiuA, 

£la«yc  limit. 
TfeoKile  atrflflgUi. 

'"- ■' 

• 

General  eumffMrif, 

Tensile  streoKtb  per  square  inch  of  oriiriiial  section paunda.,    J^T,950 

Elastic  limit  per  sciTiare  inch  of  originar section do  ..,.    4X400 

Elongation  per  inch  after  rapture i uch. . .    0.  'i5M 

ElonfEdtion  per  inch  nnder  strain  at  elastic  limit ..do,.,.  .0014(30 

Reduction  in  diameter  at  point  of  mptare ■ do.,..        .us 

Kediiction  In  area  after  roptnro,  per  centnm  of  original  section 40.  n 

Position  of  ruptare i^v5  rvtua  uocik 

Character  of  broken  sorface ,.,,, iltky 

Elongation  of  inch  sections ",38*,  ".13 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3680. 

Marks,  ^x^^ 

Diameter,  ".605. 

Sectional  area,  .20  square  ineh. 
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peruich. 

SuocMaive 
per  inch. 

Permanent 

eet. 

set. 

1    T«M. 

PersqtiAre 
inch. 

Remarks. 

i 

200 

1,000 

-      2^000 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000  . 
44,000 
45,000 
46,000 
47,  COO 
48,000 
49.000 
50,000 
51,000 
52,000 
.•B,000 
64,000 
'    56,000 
58,000 
60,000 
82.000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
7b,  000 
78.000 
80.000 
82.000 
84.000 
84,500 

Jnek. 
0. 
.000100 
.000300 
.000450 
.000000 
.000750 
.000960 
.001100 
.001250 
.001300 
.001300 
.001350 
.001400 
.001450 
.001400 
.001500 
.001550 
.003000 
.005850 
.008000 
.009500 
.010500 
.011900 
.013650 
.  016550 
.018050 
.021250 
.024000 
.026400 
.030000 
.034250 
.038750 
.042900 
.049250 
.058000 
.068250 
.0850 
.1150 

InOL 

0. 

.000100 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000050 

0. 

.000060 
.000050 
.000060 

0. 
.000050 
.O0CO5O 
.001450 
.U02850 
.002150 
.001500 
.001000 
.001400 
.001760 
.001900 
.002500 
.003200 
.002750 
.002400 
.003600 
.004250 
.004500 
.004150 
.006350 
.008750 
.010250 
.016750 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 
0. 

I 

1 

Initial  loMl. 

3,000 
4,000 
5,000 
1      6.000 
7,000 
8. 000 

1      8,200 
8  400 

■       K  600 

8,800 
9.000 

'      9,200 
I       9,400 

'       9,600 

1      9.800 

10.000 

Elaatie  limit. 

10,200 
10  400 

,     10,600 
10.800 
11,200 
11,600 
12.000 

12  400 

12.800 

13  200 

13,000 
14,000 
14,400 

■     14,800 
15.200 
15^  COO 
16.000 
16,400 
16,800 
16^900 

Tensile  strength. 

General  summary. 

Tensile  atrengtii  per  square  inch  of  original  section pvnnds . .    84, 500 

Xiastie  limit  per  sqnare  inch  of  original  section do 48,000 

Skmgndon  per  fncn  after  ruptnre inch . .    0. 2450 

Xloneatiam  p<>r  inch  under  strain  at  elastic  limit do 001550 

Bednction  in  diameter  at  point  of  ruptnre do 125 

l^nction  in  arOa  after  rupture,  per  centum  of  original  section 4.'{.  3 

ftsition  of  mptnre I'MO  fromuvok 

Ckaraeterof  broken  surface _ silky 

Xkmgation  of  ineh  sections ".'J8*,  ".21 
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TESTS   OF   IRON,  STEEL,  AKD   OTHER   MATERIALS. 


Marks,  Sfr- 

Diameter,  ".605. 

Sectional  area,  .20  square  inch 


No.  3681. 


Applied  Icwds. 


Totftl. 


Per  Miuare 
inoli. 


Elonflttloxi 
per  Inch. 


BacceBsive 

elongation 

perlneh. 


Permanent 
set. 


Saooesaive 

permanent 

set. 


Kemarka. 


Pmmdt. 
200 
1,000 
2,000 
3.000 
4.000 
5,0OU 
6.000 
7.000 
8.000 
9,000 
9,200 
9,400 
9,600 
0,800 
10,000 
10,200 
10.400 
10,600 
10.800 
11,200 
11,600 
12,000 
12,400 
12.800 
13,200 
13,600 
14.000 
14,400 
14.800 
15,200 
16,600 
16,000 
10,380 


Poundt. 
1,000 
6.000 
10,000 
16.000 
80,000 
23,000 
30.000 
85,000 
40,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,  COO 
72.000 
74.000 
76.00C 
78,000 
80,000 
81.900 


Inoh. 
0. 

.000150 
.000300 
.000500 
.000650 
.000800 
.000950 
.001150 
.001800 
.001400 
.001450 
.001500 
.001700 
.005850 
.009750 
.010900 
.011900 
.013500 
.014250 
.017000 
.019000 
.021400 
.024000 
.027500 
.031000 
.034600 
.038750 
.044500 
.051000 
.050250 
.Q700 
.0850 
.1250 


Ineh. 

0. 

.000100 
.000160 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000100 
.000050 
.000050 
.000200 
.004150 
.003900 
.001150 
.001000 
.001600 
.000750 
.002750 
.002000 
.002400 
.002600 
.003500 
.003500 
.003500 
.004250 
.005750 
.006500 
.008250 
.010750 
.0150 
.0400 


Ineh. 


Ineh. 


Initialload. 


Elaetie  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  original  section poonds..    81,900 

Elastic  limit  per  sqnare  inch  of  original  section do —    47,000 

Elongation  per  inoh  after  rnptnre inch..    0.2000 

Eloneation  per  inoh  nnder  strain  at  elastic  limit do 001500 

Bednction  in  diameter  at  point  of  rnptnre do 135 

Kednction  in  area  after  rnptnre,  per  centom  of  original  section 46. 2 

Position  of  rapture ".60fromneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ..".81*,  ".09 


TESTS  OV*   IRON,  STEEL,  AND   OTHER   MATERIALS. 
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^^ks,^^^ 


No.  3«25. 


D/ameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  hmdm. 


Total. 


I  "Per  mii«re 
I       incK. 


i,ooo 

JO.  000 

15,  aoo 

25,000 
30,  OOO 

40,000 
45b  OOO 
46^,000 
47,  OOO 
4S.OOO 
49.€»00 
5Q.OOO 
51.  OOO 
32;  OOO 

53,  OOO 

54,  OOO 
50,000 
38,000 
60,000 
62,000 


6S,000 

68  OOO 

70,000 

72,000 

74.  OOO 

76,  OOO 

78.  OOO 

80.000 

82,000 

«4,0OO 

86,000 

88,000 

88,900 


General  9uwmary, 

TrnMilft  atrenefh  l>er  aqoare  inch  of  oriffinal section poonds..    88,900 

BL^m^T>er  incb  after  rapture inch..    0.2200 

S!SSn?SSchixiiderfttraln  at  elsBtlc limit do...  .00ir.5O 

ftSStioniiTdmmet^ratr  point  of  rupture do...        .125 

Emrtiott  in  area  after  rupture,  per  cen tarn  of  original  section 43.3 

MttainofTapUiTe..._ - ".70  from  neck 

Chanoiar  of  broken  rar£Me /;aJ^& 

lof  incb  seettons '.12,  ".32* 


56  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3626. 

Marks,  ^i^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

EloD^tion 
per  inch. 

Sacoeasive 
eloogatioD 
per  inoh. 

Permanent 
set. 

SncceaeiTo 

permanent 

»et. 

Remarks. 

Total. 

Per  Bqoare 
inoki. 

Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
9,200 
0,400 
0,600 
9,800 
10,000 
10,200 
10.400 
lU.OOO 
10, 800 
11,000 
11,200 

pounds. 
I,0t0 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,U00 
40.000 
45.000 
46.000 
47,000 
48.000 
40,000 
60,000 
61.000 
52.000 
53,000 
54.000 
55,000 
56,000 
68,000 
60.000 
62,0  0 
64,000 
66.000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,<O0 
84,  0:  0 
86.000 
87.600 

Inch. 
0. 

.000160 
.000300 
.000500 
.000650 
.000800 
.000950 
.001100 
.  OOlSno 
.OOIJHM) 
.001550 
.0<P!600 
.001650 
.003000 
.003650 
.  005200 
.006400 
.008000 
.008750 
.009650 
.010900 
.  018750 
.  015200 
.  017400 
.019600 
.  022050 
.025100 
.028000 
.031000 
.035000 
.039750 
.044650 
.050000 
.058500 
.0650 
.0900 
.1350 

0. 

.000150 
.000150 
.000200 
. 000150 
.000150 
.000150 
.000150 
.000-^00 
.000200 
.000050 
.000050 
.000050 
.001850 
.000650 
.001550 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

.001200 
.001600 

.000760 
.000900 
.001250 
.002850 
. 001450 
.002200 
.  002200 
.002150 
.003050 
.002900 

1     11,600 

1     12,000 

1 

12.400 

1 

12, 800 

1 

13,200 
13,600 
14,000 
14,400 
14,800 
15.200 
15,600 
16,000 
16, 400 
10,800 
17,200 
17.520 

1 

1 

1 

.006000 

1 

.004000 

.004750 

.004900 

.005350 

.008500 

.0066 

.0260 

.0450 



Tensile  strength. 

::;::::::::::::v:::: ::: 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    87, 600 

Elastic  limit  per  square  inch  of  original  section 1. . .do 48, 000 

Elongation  per  inch  after  rupture % ....inch..    0.2150 

Elongation  per  inch  under  strain  at  elastic  limit do 001659 

Reduction  in  diameter  at  point  of  rupture do 126 

Reduction  in  area  after  rupture,  per  centum  of  original  mx*  tion 43. 3 

Position  of  rupture  ".65  from  neck 

Character  of  broken  surface ftUky 

Elongation  of  inch  sections 'Ml,  ".32^ 


TESTS   OF  IRON,  STEEL,  AND   OTHER    MATERIALS. 

No.  3627. 
Marks,  f^^ 
J>/ameter,  ^^.505. 
Sectional  area,  .20  sqnare  inch. 


r>7 


AppUed  hmda. 


-I: 


Eloa^aktiojk 
per  mcli. 


Snocessive 
elongatLon 
p«r  inch. 


O. 
.000150 
.  000300 
.000500 
.  0OO6.M> 

.  ooosoo 

.  000950 
,  OOllOO 
.  00134IO 

.ooiaso 

.  001400 
.  OO3  50O 
.0O33fiO 
.  003400 
.  (H>Gr>00 
.  0OT40O 
.00B500 
.  00«3i»0 
,  010350 
.  Oi:4TOO 
.  015100 
.01T300 

.oi0eK>o 

,  0t?2550 
.  et25350 
. 028T50 
.032000 
.036-250 
.  040830 
.O4T000 
.0&4000 
.063400 
.0800 
.  lOOO 
-X400 


Inch, 
0. 

.000150 

.000150 

.000200 

.000150 

.000150 

.000160 

.000160 

.  000200 

.000050 

.000060 

.000100 

.001850 

.002050 

.001100 

.000900 

.001100 

.000850 

.001300 

.002160 

.002400 

.002200 

.002000 

.002«.'i0 

.003000 

.003200 

.003250 

.004250 

.004600 

.006150 

.007000 

.000400 

.0166 

.0200 

.0400 


PeTm«neiit 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


IntUnl  IcuMl. 


Elastic  Umit. 


Tensile  .Htiength. 


General  summary, 

T«»apstrenirthwT»Qaar«  incli  of  original  section pounds..     80.700 

^iSfeJSi^ixicli  or  original  secUoB jlu  43  OJU 

SSLfflatfcW  inch  after  rapt  ixr*^      inch..    0.2.00 

^^?S  Sob  undJr^tWn  at  elastic  limit do 001500 

J^^irdiamet-i.rat  point  of  rupture........... do....  14.^. 

StotoiS area  afU^Trflptor*^  per  centum otonginal section .-.-..        49.1 

Pbuu*  of  rapture.. -.-- ^^'™"°mu^ 

Cbaciw  of  broken  Hurface ,,'^i,  u^» 

ia«I^Ss« of  iacti  section** ^^  .    •'•> 


I 
r  ■ 


68  TESffi    OF   IRON,    STEEL,    AND    OTflER   MAtEftlALS. 

No.  3628. 

Diameter,  ".505. 

^^tional  area,  .20  sqaare  iucli. 


Applied  loftdBn 

EloQj^tlon 
per  inch. 

SaoceaalTfl 
f^loufcsttoii 
pep  iufb. 

Siuxe«At7« 

l^tomrkii. 

Total. 

PmiTidt. 
200 
1.000 
2,DO0 

4,000 
5,  01)0 

Gjm 

7.000 
8,  «J00 
8.200 
y,  4<J0 
8,600 
8.H0O 
O.OUO 
ft,  JOO 
0,400 
9,600 

lO.OOCi 
10,400 
10,RO0 
11,200 
11J]00 
12,000 
12,400 
12,  BOO 
13.200 
1S,000 
HOOO 
14, 400 
14.900 
15.^^00 
15,  600 
10,000 
IC,40(* 
1«,500 

1,000 
5,000 
10.000 

la.ooo 

2t.  OHO 
25  000 
30,ft]0 
35,000 
40,000 
41,000 

4a,0HJo 

43,  000 
4*,  OOO 
4.^000 
46,000 
47,000 
4W,000 
49,000 
50,000 
52,000 
54,00(1 
5fi.OOO 
.-)«,  000 
60,  W* 
02,  OOO 
e^.  OlM> 
66,000 
fl«,000 
70,000 
72,000 
74,000 
7fl.000 
78,000 
4^,000 
83,000 
83,1150 

Inch, 
0. 

.000150 
.000300 
.000500 
.000700 
.000850 
.001000 
.001150 
.001350 
.001400 

•oouoo 

.  001450 
.001550 
.002350 
.004150 
.OOr.250 
.006550 
.007500 

Inch. 
0. 

.000150 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000200 
.000050 
0. 

.000050 
.000100 
.000800 
.001800 
. 001100 
. 001300 
.  nnno.'Wi 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

InitUl  liwl.                       ' 

KlftaMc  limit. 

^ 

■ 
T«nii1la  Btronntli. 

.OOA-iOO           .000800 
.  011000           . 002700 
. 012850           .  001860 
.015100           .002250 
.  017350           .  002250 
.  019600           .  002250 
.022250          .002650 
.025000           .002750 
.027850          .002850 
.031300     i      .003450 
.035500     1      .004200 
.040000     1       .004500 
. 045350          .  005350 
.051000           .006550 
.061250           .009350 
.073250           .012000 
.  0950              . 021750 
.  1300              .  0350 

General  summary,  ^ 

TmnllestrtfUgthiieT^qaikreiDcliof  origiualf>ectioD ..«,...,  .-iMniads..    82.  ftSft    i 

Xlaa(  it;  limit  ptr  HQuiir^  inch  of  original  section ,.^..........,.....f|u  ...     44,OOii 

XtoDgatloD  pi*r  imli  atltrrupture .,.  iucli..     O.L'iSO 

Elon^utiou  per  inch  umlrr  Rtrain  at  eliistic  limit .,, ,.-,-- .,,.d«  -*►  .001550    , 

ReiluctioEi  m  tliatn^tm'  at  point  of  rapture _****..■..*,... ^a ,  JiS 

Induction  Id  area  aft«r  raptare.  per  oentam  of  original  section 49, 1 

Pd«iliom of  rupture ._« ,  '',55  from  Deck 

Character  of  brok«ii  auriace , *,^. *****„,*.  ntlky 

XknicBticni  of  inch  flftotioDs „»..*,. **.,„... ''.34*,  ".U 

I 

\ 


i 
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Marks,  «^J 

Diameter,  ".503. 

Sectional  area,  .20  sqaare  inch, 


No.  3629. 


General  sumtnary. 

t*M\>  twmgtli  p*»r  wqnifcre  inch  of  Qrifljnal  section poondji..    80,000 

lh«kUaii per  Miuu« inch  of  ori^al eection do  ...    45,000 

"       '  I  per  iacii  mfter  rapture inch..    0.1600 

Apcriikcb  under  sttrain  at  elastic  limit do 001500 

i  in  diameter  at  point  of  raptare do  ...        .163 

___ji  in  axca  after  mptnre,  per  centam  of  original  teotion 23. 9 

TMUm  of  rapture r'.05froni  neck 

flumitiii  iifliiiiti  n  siuiSftce,  granular ;  fiakj  spot  at  circnmferenoa.  Opened  cracks  in  fiarface  of  Htem 
lofiDctasectlom ".18%  ".10 


60  TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3030. 
Marks,  15^ 
Diafneter,  ".505. 
Sectional  area,  .20  square  inch. 


Applt 
Total. 

Bd  loads. 

Per  aqoare 
incD. 

ElODRBttpO 

per  inch. 

Saooeeaive 
ekmgatlon 
I>er  inch. 

Permanent 
Bet 

Sacceaaive 
pemument 

set. 

Semarka. 

Poundt. 
■    200 
1,000 
2,000 
3,000 
4,000 
5,000 

Pounds. 
1.600 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
.    43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
52,000 
64,000 
56,000 
58.000 
60.000 
62,000 
64,000 
66,000 
08,  OOO 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
81,250 

Inch, 
0. 

;oooi60 

.000300 

.000450 

.000600 

.000800 

.001000 

.001160 

.001300 

.001350 

.001400 

.001450 

. 001450 

.003500 

.007060 

.008350 

.009500 

.010500 

.  012000 

.014000 

.015400 

.  017550 

.  020300 

.023250 

.025750 

.028900 

.032600 

.0W160 

.042500 

.048750 

.054500 

.063750 

.0800 

.1000 

.1450 

Inch. 

0. 

.000150 
.000160 
.000160 
.000160 
.000200 
.000200 
.000160 
.000160 
.000060 
.000050 
.000050 

0. 
.002060 
.003550 
.001300 
.001150 
.001000 
.001500 
.002000 
.001400 
.002160 
.002750 
.002950 
.002500 
.003150 
.003700 
.004550 
.006350 
.006250 
.005750 
.009250 
.016250 
.0200 
.0450 

Tneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Blaatle  limit.                     | 

i 

Tensile  atrength. 

6.000 

1      7,000 

,      8.000 

'      8. 200 

8,400 

1      8.600 

8.800 

9.000 

9,200 

,      0,400 

9.60U 

0,800 

10.000 

10, 400 

10.  800 

1 1.  200 

11,  GOO 

12,  000 

12,400 

r.',  800 

13,200 

13,  fiOO 

14,000 



14.400 

14,800 



15. 200 

15,000 

10,000 

16, 250 

General  summary. 

Tonailo  fttrpn^th  per  sqoare  inch  of  original  aection ponnds..     SUtfl 

Klaatic  limit  per  aqaaro  inch  of  originaTaection do 44,  M 

Elonpttion  per  inch  aft-erraptnre inch..     O.tOM 

Klongatifinperinchundernirain  at  elastic  limit do .0014S( 

Reduction  in  diamet4>r  at  point  of  rupture do....         .071 

Reduction  in  area  after  rupture,  per  centum  of  original  aection -  -         27.* 

Position  of  ruotnre t".05  frtnn  ned 

Charaot«r  of  broken  surface,  granular,  60  per  cant. ;  dull  flaky,  40  per  cent.    Opened  craoka  in  sarfAo 

of  stem. 
Etongation  of  inch  sections ".22*  "  IJ 


TESTS   OF  IBON,  JBTEEL,  AND   OTHEB  HATEBUL8. 

No.  3631. 

Diameter,  ".505. 

SeetiomJ  aiea,  .20  square  inch. 


61 


perineh. 

ise- 

Penuaiiexit 
aec 

Inch. 
0. 
0. 

SoGcefwive 

1 

permanent  i              Kemarks. 
seu 

.PWm^'    PinoMlr. 

ftO    \          1,000 

1,000            scooo 

2.600              10.000 

3.000              15,009 

/SM*. 
0. 

.000100 
.000250 
.000450 
.000000 

.000750 

.000050 

.001100 

.001256 

.001500 

.001000 

.002550 

.003000 

.005300 

.0OG300 

.007350 

.008250 

.009250 

.010300 

.012400 

.014750 

.017290 

.019500 

.022900 

.925150 

.0^8000 

.031000 

.934750 

.039500 

.044100 

.050000 

.057350 

,0OSO 

.0900 

.1300 

Inch. 
0. 

.000100 

.oooir^o 

.000200 

.000150 

.000160 

.000200 

.000159 

.000150 

.000-250 

.000100 

.000950 

.001050 

.001700 

.O-'lOOO 

.001050 

.(K)0900 

.001000 

.001050 

.002100 

.002350 

. 002450 

.002300 

.902800 

.OOi^M) 

.002850 

.003000 

.003750 

.0M750 

.004600 

.005900 

.  007350 

.007650 

.0260 

.0400 

Inek. 
0, 

Initial  load. 

1 

0. 
0. 
0. 
0. 
0. 
0.            • 

4.009     r         ».«» 

^«00 

25.000 
30.000 
36,900 
40,000 

Elastic  limit. 

0,000 
7,000 



^600 

9. 

0  OOO 

iC200    ,         40.000 
0,400             47,000 
1^000              4d,000 
9  800              ti^OOO 

10;000              50,000 
16.300     ,         51,000 
10.400              92.000 

1 

UlOM     '         53,000 



10,900     >         51,000 

11,200     1         58,000 

U,O00     '         58.000 

13.000    \         09,000 

■ 

12,400    1         02,000 

1       ..•• 

12.000             04.000 

I   IXaO             01,000 

1 

\   \aLCW            68,0  0 

\  u,eoo   1      70,000 

t 

, 

\  U,«00    '.        72,000 

l%.O0O           74  000 

1^200    \       76,000 

1 

\  ISvOBO    !       78,000 

1 

Viw    *       ft%000 

.:::::::.;::L:. :.::... 

Htt9           82.000 

1 

Tensile  strength. 

nan       84,000 

1 

17.149           85.500 

^  . 

General  summary. 

^^■A rtiapgth  per aqnare  inch  of  original  section pounda..    SS.-WO 

^'^  liBlt  per  moaie  inch  of  ori^nal  section do 46.000 

"^  per  inch  after  niptnre inch..    O.lGOO 

^-^^-j-apsrinchnnder  strain  at  elastic  limit do 001600 

gpcfaflB  ia  diameter  at  point  of  raptnre do 085 

yeyjaa  ia  area  after  mptnpe.  per  centam  of  original  section 30. 7 

/JKxsefPTOfiire ".50  ffom  neck 

r«f  hrofeeo  avrfiuae ^ granular,  70  i>er  cent. ;  dull  flaky,  30  ])er  ceiiU 

■  0fioehMctioi» :....".u9,".-23* 
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TESTS   OF   IBON,  STEEL,  AND   OTHER  MATERIALS. 


No.  3832. 

Marks,  S%r5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  loada. 

Elon/Cfttion 
per  inch. 

Saocessive 
elovgatlon 
per  Inch. 

Permanent 
set 

permanent 
set 

Total. 

Per  aausae 
incL 

Remarks. 

JPoundt. 

•JOO 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

K,000 

9.000 

9,200 

9,400 

9,600 

9.800 

10.000 

10.200 

10,400 

10,600 

10  800 

Poundt. 
1.000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
36,000 
40.000 
45,000 

46,  OUO 

47.  COO 
48.000 
4ft,  000 
50.000 
51,000 
52,000 
53.0i)0 
fii.  nrtn 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.000950 
.  OOll.'SO 
.001350 
.001500 
.002600 
.004000 
.  005100 
.  0(10200 
.007  60 
.008250 
.009000 
.009800 
.011000 
.012900 
.015200 
.  017550 
.019600 
.022100 
.024650 
.  027550 
.030550 
.034500 
.038500 
.043400 
.049000 
.  055500 
.004750 
.0800 

.  loro 

.1260 

Jii4:A. 
0. 
.000150 
.000300 
.000160 
.000200 
.000160 
.000150 
.000200 
.000200 
.000150 
.001100 
.001400 
.001100 
.001100 
.001050 
.001000 
.000750 
.000800 
.  001200 
.001900 
.002300 
.002350 
.002050 
.002500 
.002550 
.002900 
.003000 
.003950 
.004000 
.004900 
.005600 
.006500 
.009250 
.015260 
.02.50 
.0200 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 

Inch. 
0. 

Initial  load. 

"Vooodeo"' 

Klantic  limit 



11,200    1        56,000 
11,600            58,000 
12,000            60,000 
12,400    >        62,000 
12, 800            Ai  (>00 

13,200 
13,600 
14,000 
14.400 
14,800 
15.200 
15.  COO 
16,000 
16.400 
16,800 
17,200 
17.240 

66,000 
68, 000 
70,000 
72,000 
74.000 
76.000 
78.000 
80,000 
82, 000 
84,000 
80, 000 
86,200 

Tenailestrengtb. 

General  summary . 

Tensile  strength  per  square  inch  of  original  section pounds . .     SB,  1 

Elastic  limit  per  saoare  inch  of  original  section do  — .     45, « 

Elongation  per  inch  afternipture inch.,     o.  Xi 

Elongation  per  inch  under  strain  at  elastic  limit do .  OOI 

Re«luction  in  diainetf^r  at  point  of  rapture do , 

Ke<lnction  in  area  after  rnplure,  per  centum  of  original  section 4; 

Position  of  rnpturo ''.40  tn>m  sc 

Character  of  broken  surface sU 

Elongation  of  inch  sections ".09,  "j 
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Diameter,  ''.505. 

SectiouBl  area,  .20  sqaare  iuch. 


No.  3665. 


/ 


Applied  loads. 


7 1  iEloDcratioD 


:       i'vo    I 

I      I  POO    I 
I      2,  tXM)     ,' 

5,  OJ*J     j 

6,  'X-O 

7,  fRfJ 

9.  «KJ 

10,C«i>0     I 
10. 2<« 

10.  if^ 

i    lLt«iO 

li,?""-) 

'    11.4«0 

11,  WJ 
1    ILfe-O 

12, 4C*') 

12,8^0 

13.  "JW 
1  l3,r;i-0 
1    U,«K« 

14,4^«0 

■    15,  'S'i^i 

\    l5.fiW 

16, 0»>} 

16,400 

16,M>0 

17,2?* 

17,»^^> 

17,710 


J'o'unds. 

J,  0Of3 
5.  Oi'O 

lo,  oo»> 
IS,  o*jo 

21,  CK.»0 

:?,>.  (HK> 

4(»,  0*<» 

fiO.  lOO 

51,1'    O 

,13,  I  '1»0 
54,  OOO 

545,  t'4>0 
57.  i^H  ".^ 

.~.*^»,  €**■<> 

e4,  <>*  *o 

TO.  0<M3 

74,  0«HJ 
76.  OOJ 
Tr^-  OCfO 
SWJ,  «'3O0 

*iS,  O  O 
8S,5oO 


0. 

.000100 

.  (>O0'J.'>0 
.00€100 

.  oo<j:)50 

,  iHJOTi  0 
.O*»u0i)0 
.  Oi)  1050 
,  OOlJltO 
.001400 
.  OOl")..0 
.OOIGOO 
.  <M>J7.-0 
.  0042."^ 
.  tK>-31{H) 
.  <Ki74(>0 
.OO?^00 
.O<J9100 

.  ouk'.'jo 

.O11U50 
.OIt*(iOO 
.  OlliOoO 
.Ol  4050 
.010550 
.Ol>*550 
.021100 

.  o*j:i;«>o 

.  O27l>00 
.  029850 

.  irs-i'oo 

.  1)37350 
.  042100 
.  047350 
.0;>45 
.  OGOO 
.  O750 
.  lOOiJ 
.  1300 


Snccessive  | 
elongation 
per  inch. 


0. 

. 000100 
. 000150 
.00<)150 
.Of  01 50 
.000150 
.0«  10200 
.01 '01 50 
.0<)U150 
.000200 
.000150 
.OOOo.nO 
.001150 
.001500 
.001><50 

.ooi:]0o 

.001000 
.  OIKJTOO 
.0O<tl»5O 
.001000 
.  O009.)0 
.001050 
.C<)1(»00 
. 002500 
.1.02(100 
.00-J5.50 
.  Ol)2^00 

.oiunoo 

. 002K50 

.  m:u',:>o 
.  0(,'a^50 

. 004750 

.00.^.250 

.007150 

.0055 

.0150 

.  02.30 

.0350 


Permanent 


Inch. 


Rucceiwive 
permaoeDt 

eet. 


Inch. 


Kern  ark  8. 


Initial  load. 


Elaatio  limit. 


TeuMtie  strength. 


General  summary. 

TrBftlf'Airemrtli  T>«-r  rtquare  inch  of  oricinal  section pounds..    88,550 

EU*tic limit  per  square  inch  of  original  section do  ...    49,000 

Er-auoa  per  inch  after  rnpture...... inch..     0  2050 

n=a~iTvm  pt-r  incli  under  strain  at  elastic  Imut do  ...  .001600 

KtlTitum  in  diain-et^r  at  point  of  rapture do 095 

E-lKt^on  in  arff a  after  rupture,  per  centum  of  original  section 34. 0 

P'H;-i»nof  mpturts ".65  from  neck 

f'-rartfcT  of  broken  »nrfac« silky  serrated  ;  oblique 

ikogadon  of  inch  sections ".28»,".13 


64  TESTH    OF    lEONj  STEEL^  AND    OTHER    MATEEIALS, 

No,  366*1. 


Diameterj  '**oOrh 

Sectioiial  area,  ^0  square  Itioh. 


1 


Applied  lna4«. 

Slon^ttoQ 
pLT  inofa. 

olonE^itioii 
par  Incb. 

Permanent 

pennanfiTit 

Rf^nLorkft. 

TotiiL 

200 
l.t>00 
2,(K>0 

:j.ooo 

4,000 
.MJOO 
fi.iiOO 
7,000 

Per  wiimru 
Inoli. 

1,000 
5,000 
10. 000 
15,  000 
20,0Q0 
2^  liOO 
30.000 
35.000 
IB  OOO 

0. 
,000100 
.000250 
-  00*450 
.000050 
.000850 
,  (HllOOO 
.001150 
.  OOlSirO 
.001500 
. 001700 
,  002500 
. 004000 
.OOC550 
.  OOT.-KiO 
.  DOfUi  0 
.00D350 
.011-JWI 
,  OKUOO 
.015750 
,017850 
.  020250 

.  ^r2my 
.oi'iti.'io 

.0281150 
.031850 
.035000 
.040050 
.  044750 
.051750 
.  050700 
.073500 
.080250 
.1450 

IndK. 

0. 

.000100 
.  000 J  .jO 
.000200 
.000200 
.0002041 
.  OOOl.'O 
,000151 
.  OOOL-^rf) 
.000200 
.000200 

.ouoeoo 
.  oni.=ioo 

,OU2-'^50 

.onooo 

.  OOdE.W 
,000050 
.001850 
.002200 

,002^:^0 

.002100 

.002400 

.00-2350 

.0032.10 

.002500 

.003500 

.00:17110 

.004450    1 

.004700 

.007000 

.007050 

,  oir^o 

.015750 
.055750 

Ol 

0, 
0. 
0, 
0. 
0. 
0. 
0. 
0. 

Xnitlalkiad. 
Slutic  limit. 

Tenule  Btrenicdi. 

9  OOQ             ^  1100 

w,rtoo 

^1,800 

lo.tioo 

10, 1100 
10,  4O0 

48,000 
ill,  OOO 
50,000 
51,  OOO 
53,  TOO 
Kt,flO0 
54,000 
5tvO00 
5§,U(J0 
60.  OslO 
6-.^  OOO 
04, 1 1:0 
tI6,  000 
«**,  000 
70,000 
72,000 

71,  imy 
70,000 
7«,  OOO 
80,  OilO 
82,  (  tNJ 
&4.  000 
80,000 
87,000 

lOJHIO 
10^  b4>4> 

11.200 

n.coo 

12,000 
T2,  4fKI 

i2,eoo 
ia.2i(o 

n,600 
14,000 
14,400 
14,  MOO 
15,300 
1B.II00 

mooo 

1(1,400    , 
16,800 
17,200 
17,580 

T^^nsllQ  ntrcnfi^tlii  per  squarr^lncli  of  orijEina^l  Jioction ..»«..  ^ .  ,.* ^ . . ponndA. .     WJ,  900 

EliiHtic  limit  per  flqiiare  mrh  of  nrij^iicileH^otlcm.. .,.,... ^.*.v..do,.-,    48^  don 

KlunKiition  pur  iiicfi  iLRnr  ruptniio . . . . -Jti*ih--    O  2000 

Elou^t  lua  pf r  iscb  uinlcr  strain  at  olnfitic  limit. . .  ^ ^ , ^ Att.^ . .  .  OOlTriK} 

Ke^urtioD  ill  iJiampterBt  point  of  rTiprwro ,. ..,. ._.  do ,iSS 

Tvodtifi  ton  in  sirea  ivfltor  Tupturo,  per  cantum  vf  ui:1j^laal  vecUiiti  ,--^ .  ^  --,* . ,  .,*-., . , . .,. . .  30»  7 

Position  of  mpliiro ■ _ .  ^ .  ".95  fr&ni  neult 

Charncl^T  of  brokt^n florfju^e'., — ,,,...,. ,.f{ilky  WMratf*!  fit  tJio center,  gnmular at  tbe draumfcrenc* 
Elouf^iitioii  «r  Vtiih  wjctioua  .._...,„.—  —  .....,..  — .  ^ ,  -  - . .  -  * *...,.*„..„-  -  ".25*,  *\lh 


X£8TS    OF    IRON,  STEUL,  AND   OTHER   MATERIALS. 
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Diameter,  *  505. 

Seetional  area,  .20  sqaare  inch. 


No.  3667. 


/" 


Applied  kmda. 


Remarks. 


IVteL 


fPer 


S,O0O 
lO,0OO 
1S,000 
20,000 
2S,000 
30,000 
3S,000 
40.000 
4S,0OO 
4flbOOO 
47,0OO 

48»aoo 
49,aoo 

90;0OO 
51,000 
52,000 

SSyOOO 

54,00O 

56,000 

66.  OOO 

58,000 

00,000 

C2,000 

04,  OOO 

60,000 

68.000 

70.000 
72,000 
74,  OOO 
76.  OOO 
78,000 
fl0,OCO 
82.WM> 
82,300 


General  summary: 

TflMilA  abenzth -per  aoixAxe  inch  of  oriein»l  ■eotioD IHHindft..    8J.:{0<> 

^SlimltiDerS«in«reincliof  origiiialiieotion do  ...    47,0(M) 

SStionperlTi3i  after  ropture...... .hich..    0.  J400 

SmSnSeT  inch  under  strain  at  elastic  limit do omor.o 

l^^SnindiMneteratpointof  rupture do u:> 

^^Satk  in  arcA  after  nipttir©,  per  ceatam  of  original  section 40.  :i 

fSS^of  raptare ".  85  from  iic<  k 

Cbsiacterof  broken  sorCaoe silky  iierratod 

IkBi^itiaB  of  inch  sections ".15,  ".:j:j* 

H.  Ex.  45 5 


.  ^.    • 


TESTS   OF   IBONy  STEEL,  AND   OTHER   MATERIALS. 

^«^':  No.  a668. 

Marks,  gf-jj 

Diameter,  *.605. 

Sectional  area,  .20  square  inch. 


Applied  kMda. 

Blonffatlon 
perinob. 

Saooewive 
elonntloii 
per  inch. 

Permanent 
set 

SaoeeMtre 

permanent 

•et. 

Remarks. 

Total. 

PersquATo 
Inch. 

Poundt. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,006 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11.600 

12,000 

12.400 

12.800 

18,200 

13,600 

14,000 

14,400 

14,800 

IS.  200 

15,600 

16,000 

16,400 

16,420 

Pound$. 

1,000 
5,000 
10.000 

15; 000 

20,000 
25.000 
30.000 
35.000 
40,000 
45.000 
46.000 
47,000 
48.000 
49.000 
50.000 
61,000 
52,000 
53,000 
64,000 
55^000 
56,000 
58,000 
60.000 
.62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
82,100 

Inch. 
0. 

.000100 
.0002.')0 
.000450 

.oooeoa 

.000750 

.000950 

.001100 

.001250 

.001450 

.001500 

.004250 

.007550 

.008400 

.009400 

.010550 

.011550 

.012550 

.013560 

.  014750 

.015950 

.  018750 

.021250 

.  024150 

.027500 

.030750 

.034500 

.039000 

.043760 

.050000 

.067500 

.062900 

.083750 

.1260 

.1400 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000150 
.000200 
.000160 
.000150 
.000200 
.000060 
.002750 
.003300 
.000850 
.001000 
.001150 
.001000 
.001000 
.001000 
.001200 
.001200 
.002800 
.002500 
.002900 
.003360 
.008260 
.003750 
.004500 
.004750 
.006250 
.007500 
.006400 
.020850 
.041250 
.0160 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IWfh. 

0. 

Blastio  limit 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds . .    82, 100 

Elastio  limit  per  sauare  inch  of  original  section do '46.000 

Elongation  per  inch  after  mptnre inch . .    0. 2400 

Elongation  per  inch  under  strain  at  elastic  limit do..*..  .001600 

Reduction  in  diameter  at  point  of  rupture do 115 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.3 

Position  of  ruptore ".86fh>mneok 

Character  of  hroken  surface silky  serrated 

Elongation  of  inch  sections ".16,  ".32* 
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:fifo.a584. 

Marks,  «$-i 

Diameter,  ^'.505. 

Sectional  area,  .20  square  inch. 


AppUed  loMls. 


ToUL 


200 
1,000 
2,000 
3,000 
4.000 
5,000 

e.000 

7,000 
8,000 
8.200 
8,400 
8.600 

asoo 

9.000 
0,200 
S.400 
9.600 
9,800 
10.000 
10,400 
10,800 
11.200 
11,600 
12,000 
12,400 
12.800 
13.200 
la.  600 
14.000 
K400 
14.800 
15,200 
15,000 
15^680 


Persqiian 
inch. 


PowMt. 
1,000 
6,000 
10.000 
15^000 
20.000 
25,000 
30.000 
35.000 
40.000 
41.000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
40.000 
50,000 
52,000 
54,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66^000 
68;  000 
70.000 
72,000 
74,000 
76,000 
78,000 
78.400 


^tlon 


Inch, 


.000100 
.000300 


.000590 
.000700 
.000850 
.001050 
.001200 
.001256 
.001890 
.002100 
.604100 
.007500 
.600200 


.010550 

.011600 

.013250 

.015250 

.017900 

.020760 

.023500 

.027000 

.031000 

.034600 

.030600 

.044500 

.051250 

.060000 

.070000 

.0840 

.1150 

.1600 


SaooesalTe 
•kmgation 
Iter  inch. 


Inch. 
0. 

.000100 
.000200 
.000100 
.000150 
.000150 
.000160 
.000200 
.000166 
.000050 
.600100 
.000756 
.002000 
.608400 
.001700 
.000700 
.000656 
.001060 
.001650 
.002000 
.002650 
.002850 
.002766 
.003500 
.004000 
. 003500 
.U0500O 
.005060 
.006760 
.008750 
.0100 
.0140 
.0310 
.0350 


Pennaneiit 
•et. 


Inch. 

0. 

-.000050 
—.000050 
-.000050 
-.000060 

-.060050 
—.000050 
—.000050 
-.000060 


SnoceMlTe 

pennaaent 

set.. 


Jneh, 


-0. 
.0 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000060 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary.  • 

Tensile  strength  per  square  inch  of  orislnal  section ponnds . .    78, 400 

Elastic  limit  per  square  inch  of  original  section do —    42,  ooo 

Elon  gation  per  incn  after  mp tnre inch..    .  0  j  4  u  0 

Sloogation  per  inch  onder  strain  at  elastic  limit do 00i:{50 

Bcidaction  in  diameter  at  i>oint  of  rapture do 125 

Seduction  in  area  after  rupture,  per  centum  of  original  section 43.3 

Position  of  ruptare ".65  from  nock 

Character  of  broken  surface silkv 

llIoDgation  of  ineh  sections ".12,  ".36* 


68  TESTS   OF   IRON,    STEEL,    AND    OTH£R    MATERIALS. 

Fo.  3585. 
Marks,  ^?r^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Elonntion 
p^rlncli. 

Sacoessire 
perlnch. 

Permanent 

set. 

Saooessive 

permanent 

set. 

Kemarks. 

Totol. 

Per  square 
incn. 

Poundt. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8,200 

8,400 

8,600 

8.800 

9.000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11.600 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

16,600 

16,000 

16,270 

Potmdff. 
1,000 
6.000 
10,000. 
16,000 
20,000 
25,000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,.000 
50,000 
62,000 
64,000 
56.000 
68,000 
60,000 
62,000 
64,000 
66.000 
68.0(10 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
81,360 

Ineh. 
0. 

.000150 

.000300 

.000450 

.000600 

.000750 

.000950 

.001150 

.  001300 

.001350 

.001400 

.001400 

.001500 

.002150 

.002650 

.005060 

.007000 

.008260 

.009500 

.011600 

.014100 

.016500 

.019000 

.021760 

.026000 

.027750 

.031500 

.035750 

.040000 

.046500 

.053000 

.062000 

.073500 

.0950 

.1400 

Ineh. 

0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000200 
.000160 
.000050 
.000050 

0. 

.000100 
.000050 
.000500 
.003400 
.001050 
.001260 
.001260 
.002000 
.002600 
.002400 
.002500 
.002760 
.003250 
.002750 
.003750 
.004250 
.004260 
.006500 
.006500 
.009000 
.011500 
.  0216 
.0450 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

luitisl  load. 
Elastic  limit. 



1 

1 

1 

Tensile  strength.             t 



General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    81.350 

Elastic  IJ mit  per  square  inch  of  original  section 1 ...  do 44,  OOO 

Elongation  per  inon  after  rapture inch..    0. 14.'*0 

Elongation  per  inch  under  strain  at  elastic  limit do 00150O 

Beductiou  in  diameter  at  point  of  rupture do 035 

Keduction  in  area  after  rupture,  per  centum  of  origiual  sootion 13.2 

PoHition  of  rupture ".90  from  neck 

Character  of  broken  surface,  granular;  flaky  spot  at  the  circumference.    Opened  cracks  in  surface  of 

stem. 
Elongation  of  inch  seotions ".13,  ".16 
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No.  3586. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


AppU«d  loads. 

per  inoli. 

SnooeMlTe 
olongfttioh 
perlneh. 

Pemument 
set. 

SnooeMlTe 

pennanent 

set. 

Bemarke. 

Total. 

^•LX" 

Pimndt. 

300 

1,000 

2,000 

3.000 

4.000 

5.000 

6,000 

7.000 

8,000 

9,000 

9.200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,600 

12.000 

12,400 

12,800 

13,200 

13,600 

14,000 

14.400 

14.800 

16,200 

15,600 

16,000 

16.400 

16,800 

17,200 

17,600 

Pound*. 
1,000 
5^000 
10,000 
15.000 
20,000 
25,009 
80,000 
35,000 
40,000 
45^000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
58,000 
60,000 
62,000 
64.000 
66,000 

70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
80^000 

«   asLOoo 

Inch, 
0. 

.000150 
.000900 
.000500 
.000700 
.000850 
.001000 
.001200 
.001850 
.901659 
.901600 
.001650 
.001700 
.001750 
.001800 
.902000 
.002400 
.002750 
.003600 
.006269 
.008100 
.010000 
.011750 
.018900 
.016000 
.017259 
.020000 
.022250 
.025500 
.028100 
.031250 
.036000 
.040500 
.046250 
.055000 
.063250 
.0800 
.1200 

Ineh. 
0. 

.000150 
.009150 
.000200 
.000200 
.000150 
.000159 
.000200 
.000150 
.000209 
.000050 
.000050 
.000050 
.000050 
.000050 
.000209 
.000400 
.000360 
.000860 
.002650 
.001850 
.001900 
. 001750 
.002150 
.002100 
.001259 
.002750 
.002250 
.003250 
.002600 
.003150 
.003750 
.005500 
.005750 
.008760 
.008250 
.016750 
.0400 

0. 

0. 
0. 
9. 
0. 
0. 
0.- 
0. 
0. 

Jim*. 
0. 

Initial  load. 
Blaatio  limit. 

17,990            81IL960    1 

1 

General  eummary. 

Tensile  etrenftth  per  aqnare  inoh  of  ori/rinal  seotlon pounds..    89,950 

Blasticlimit  per  square  inch  of  original  section do  ...    50,000 

Slonjmtion  per  inch  aftef  rapture   inch..    0.1H50 

Elongation  per  inch  under  statiin  at  elastic  limit  do 001800 

Keduction  in  diameter  at  point  of  rupture do 045 

Seduction  in  area  after  rupture,  per  centum  of  original  section 16.9 

Position  of  rapture ''.66  from  neok 

Character  of  broken  sur&oe granular ;  flaky  line  of  metal.    Opened  cracks  in  surface  of  stem 

XkmgBtion  of  ineh  sections ".16*.".12 
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No.  3687. 

Marks,  g  ^5 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 


Applied  loadA. 

'^?sr 

SoooemlYe 
eloiigation 
perlnch. 

PernuuMut 
set 

SoooeMlTe 

peniiftDeiK 

set. 

Bemarkii. 

ToUL 

PersooAre 

Poundf. 

200 

1,000 

2.000 

3.000 

4.000 

5.000 

6.000 

7.000 

8,000 

9,000 

10. 000 

10,200 

10,400 

10,600 

10,800 

11.000 

11.200 

11.400 

11,600 

11,800 

12,000 

12,400 

12,800 

18.200 

18.600 

14.000 

14.400 

14.800 

15.200 

15,600 

16.000 

16,400 

16,800 

17,*i00 

17,620 

Poundi. 
1.000 
5.000 
10,000 
15,000 
20.000 
25,000 
30.000 
35.000 
40.000 
45.000 
50,000 
51,000 
52,000 
63,000 
54.000 
56,000 
56,000 
67,000 
58.000 
69.000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
87.600 

Jneh. 
0. 
.000100 

.oooaoo 

.000450 
.000600 
.000800 
.000950 
.001100 
.001250 
.001400 
.001550 
.001600 
.002300 
.003250 
.004000 
.006400 
.007850 
.000050 
.010500 
.011650 
.012550 
.014250 
.016400 
.019500 
.028000 
.026100 
.020250 
.032250 
.035850 
.039750 
..044900 
.051500 
.060260 
.0750 
.1100 

Jim*. 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000150 
.000150 
.000050 
.000700 
.000060 
.001050 
.001500 
.001450 

.ooiaoo 

.001450 
.001050 
.001000 
.001700 
.002150 
.003100 
.003500 
.003100 
.003150 
.003000 
.003600 
.003000 
.005150 
,006600 
.008750 
.014760 
.0350 

0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh. 
0. 

InltUl  load. 
BlMtfo  limit. 

• 

TcnsUe  strenfftb. 

General  wmfnary. 

Tensile  strength  per  square  inob  of  orisinal  seotion pounds  .    87,000 

Elastio  limit  per  square  inch  of  original  section do  ...    51,000 

Elongation  per  incn  after  rupture inch..    0. 1450 

Elongation  per  inch  nikder  strain  at  elastic  limit do  ..    .001600 

Bednction  in  diameter  at  point  of  rupture do 075 

Bednotion  in  area  after  rupture,  per  centum  of  original  section r 27. 4 

Position  of  rupture ".76  from  neck 

Character  of  broken  surfisce granular;  dull  spot  at  the  oircomfbrenoe 

Elongation  of  inch  sections ".06,  ".28* 
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per  inoh. 


Saooeoaive 
elongatloD 
perinoh. 


Pemuuieiit 

Mt. 


SaooessiTe 
p«nn»Daiit 


HemATkt. 


.001100 

.ooiaoo 

.001350 
.001400 
.001450 
.001500 

.ool<^)o 

.OO!2900 
.004000 
.005850 
.006500 
.007600 
.000850 
.012100 
.014250 
.016750 

.  oioioo 

.021900 

.024750 

.O27S00 

.031000 

.035250 

.040000 

.045350 

.061750 

.060500 

.O780 

.0900 

.1400 

.1700 


0. 

.000100 
.000160 
.OU0200 
.OOOl.'W 
.000200 
.000150 
.000150 
.000200 
.000050 
.000050 
.000U50 
.0000:0 
.000300 
.001100 
.001100 
.001850 
.001160 
.001100 
.002250 
.002250 
.002150 
.O02.>00 
.002350 
.0U28U0 
.002830 
. 003050 
. 003?00 
.004250 
.004750 
.005S50 
.006400 
.008750 
.0175 
.0120 
.0500 


Inch. 
0. 
0. 
0. 
0. 

0.      . 
0. 
0. 
0. 
0. 


Inek, 


Initial  load. 


ElaatioUmft 


Tenaile  strength. 


General  Bu-mmary, 

sateentEUiper  soiiiftr«iiic1iofori}dnal  section pounds..    84,090 

Ibrtieltoi%S«rSoa«ro  tocb  of  oriRlnal  section do.-..    44,000 

SfflunticA  wrinSi  after  rupture inch..    0.2500 

S^S?Sin«!hT«der  strain  at  elastic  limit do 001500 

laStton  indiameterfct  point  of  rapt.re....... .........     do 146 

SSacSon  In  area  after  raptore.  per  centnm  of  original  section 40.1 

PwitkinofmptnT©..-^^ ".SOfromneok 

Cteiaeterof  bTdfamaoTiteoe «irJ"iZ 

Bqog»fion«fi»chaeetionB ".14»".3«* 


^ 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  3634. 
Marks,  ^^5 
Diameter,  ".505. 
Sectional  area,  .20  sqnare  inch.    ' 


Applied  loads. 

EIoDsation 
per  moh. 

Snooessive 
elongation 
perinch. 

Pezmaoent 
set 

Snccessive 
set. 

Bemarks. 

TotaL 

Per  square 
iuch. 

Po\tnd9. 

200 

1.000 

2,000 

3,000 

4.000 

5,000 

6.000 

7,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9. 200 

9,400 

9.600 

9,800 

10,000 

10,200 

•  10,400 

10,800 

11.200 

11,600 

12,000 

12,400 

12,800 

13,200 

13.600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,610 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
41, 000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
62,000 
54.000 
66.000 
58.000 
60,000 
62.000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
88,050 

Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000800 
.000950 
.001150 
.001300 
.  001350 
.001450 
.001450 
.001500 
.001650 
.  002350 
.003500 
.005500 
.007000 
.008000 
.009100 
.  010250 
.  012100 
.014650 
.  017500 
.030600 
.023000 
.025550 
.028850 
.032200 
.036550 
.041900 
.048000 
.055000 
.063250 
.0700 
.1150 
.1500 

Inch, 

0. 

.0001.50 
.000300 
.000150 
.000150 
.000200 
.000150 
.  000200 
.  000150 
.000050 
.000100 

0. 
.000050 
. 000150 
. 000700 
.001150 
.0020J10 
.001500 
.001000 
.001100 
.001150 
.0018.50 
.0025.50 
.  0028.50 
.  003100 
.  002400 
.002550 
.  003300 
.  00.'t350 
.  001350 
.005350 
.  006100 
.007000 
.008250 
.006750 
.0450       • 
.0350 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 

Elaatio  limit 

• 

Tensile  strength. 

" 

General  sumntary. 

Tensile  strenjrth  per  square  Inch  of  original  section pounds..    83,050 

£laBticliniiti>er8anareincliot original  section do....    44.000 

Elongation  perinch  after  rupture inch..     0.2650 

Elongation  perinch  nnder  strain  at  elastic  limit do  ...  .001500 

deduction  in  diameter  at  point  of  i-uptn  re do 155 

Kednction  in  area  after  mpluro,  percenlumof  original  section 51.0 

Position  of  rapture ''.80  from  neck 

Character  of  broken  sarfiaoe silky 

Elongation  of  inch  aeotioiia '.16y".38* 
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No.  3636. 

Diameter,  *'.505. 

Seetioual  area,  J20  square  inch. 


General  eummary. 

Tf»a« atrenetli  -per  fwiiaro  in*"*  o' P'IrI^*!  "^^t^on pounds..    80.400 

i^BliiiiH  per  square  inch  of  onginAl  Bcctioii do...    44,  (KM) 

BnntiM  per  inch  »fu»r  mptiire  ....... .  inch..    0.2C5O 

BB^^perincti  under  »tr»in  at  elaatio  limit do 001500 

lK^irdi»m«toT  at  point  of  rapture..  do 136 

Waetion  to  are*  after  rupture,  per  centum  of  original  »ectlon 46.2 

FWtkBof  mptnre —  -- l".15from  m^ck 

OatKtfr  of  broken  aorfa^e ailky 

UnptkaofiiKOb  aectaton* ".21,  ".32" 


I 
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TESTS   OF    IKON,  STEJSL,  AND   OTHER   MATEB1A1.8. 


TSo.  3636, 

JXL&^RSa  \r  Xj  ^ 

Diameter,  ''.606, 

Sectional  area,  .20  Rqnare  inch. 


i 


Applied  loads. 

iHiriiieli. 

filonintlon 
perliiBli. 

SaDC««filv« 

Bemiu-kL 

TiJUl. 

Per«ou«r© 
Inon. 

Po^mdi. 
2O0 
1,000 
2,000 
3.0O0 
4,000 
5,000 
fl.0O0 
7,000 
8.0O0 
fl,000 
B.2O0 
».4O0 
0,  BOO 
a,  ^L►0 

ID,  000 

10,  41J0 

Ml  srio 
u,;ioo 

11,0.  0 

12,  im 

12,  40.i 
12,*a>0 
IIi,:iOii 

la,  000 
ll.oou 

14,400 
i4,ftO0 
15,  STKJ 

If.,  CIHJ 

m  i;uiO 
ia,2uo 

Pound*. 
1,000 
6.000 
10.000 
15,000 
20.000 
25,000 
80,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54.000 
56,000 
58,000 
60,060 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
81.000 

ifKA. 

ft 

-OflOlSO 
.000  .J50 
.000400 

.  OIKHUip 

.  0011050 

.<NinrK> 

.001300 
.001450 
.000500 
.0074*10 
.008250 
.  OOSL-iOO 

.oiijyso 
,oirJ50 
.0!r>'r»o 

.  OlSOiMl 

.oau250 

.023600 

.029:^ 

.037500 

.042750 

.04<*00 

.fl'vJMO 

.003750 

.  O-ou 

,HiOfl 

.1500 

Ineh. 
0, 

,0001:^0 

.000100 
.  000150 

.  oofvjoo 

.OlWJOO 
.000160 
,  00<i2ti0 
.000150 
.000150 

,  oo:^50 
.  oooeoo 

.  001250 
.<H)UMi 

.mnm> 

.002500 
.  002750 

.ooii:i50 

.1*02350 

,oo:ifi5o 

.OOSt-OO 
.  oo:i50i> 
. 004750 
,006250 

.  ooS75rt 

.00000(1 
.001125ft 

.oibL^ai 

.  OiiiO 
.0500 

0. 
0. 

0. 
0. 
0. 

0. 
0, 

Inch.      1 

Initldloid, 
Elutlc  Um\U 

.-_-___,„.. 

Qcnerul  summary.  '  "'l 

Tenfllle  ntrength  per  sqaai^  inch  nf  onglnal  H«otlcm ...,^ |i%nEidii  -     Sr,  Aon 

E]juti«  limit  per  sqaAre  imh  of  Qrigibftl  uf'ctioa do...     45,  iN>0 

Klupf^ELllun  per  inch  After  rHpturo. ,...,,,,.... .^ ,„ ,, ..,  .*.*.,...... Intih ,  -     0,  -^bua 

Ebu^jxikiQ  periuch  under  RtrAiii  nt  elAsticUmLt  .,. ^,-,......^ flu....  .O«l4/«o 

Kt'NliK'tioQ  In  diameter  at  pruint  of  riiptnr».-  .^.,**.,  .,,*., ..  -.._....*.*...._ dij* .  ia3 

Jl^iliu'  r  ii>n  in  area  after  rii|Huru,  por  ctvutum  of  origliiAl  ii«ctIoil... .....»,... . . . ._.. . .  *. .  _ .         ^ti.  ^! 

Poaitiou of  mptnre ................* _.l .,.^,_.,...^.,. ............... ".80  rroia  Pfck 

Chariirti-rof  broken  surfflce. ,. i ....--........,-,...,..*....-.. ailKv 

ElDugmtion of  inch aectioiui. ..^, ...-,-.. ...,-.,....,..... .........^.^....h.. ..'^3^,  *Ma 
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Marts,  ^f*jj 
DiHioeter,  ".505. 


Ko.  3«11. 


i/iaiDeter,  '\505, 

SectfoDal  are%  J20  square  inch. 


SaoccMire 

elongation 

per  Inoh. 


\ 


008700 

004350 

004750 

004850 

006250 

000550 

018100 

0145 

0600 


Pennanent 
set. 


Inch. 


SoooeMlTe 

penuuient 

■et. 


fnek. 


Bemarka. 


Initial  load. 


limit 


Tensile  strength. 


Gmerol  9wm,mary, 

v-»-u.*.^,r*i.T>M>«inBrelTichof  Ofrlifinal  section pounds..    87,150 

T«alsrtr«ngthp«raqa«r»xn^"  ?  do 50.000 

^UBi»per«ra«~inch^^  0  2000 

£SgS^riS^^«S?Sr*iela^^^  Jo 001700 

SSSeJ'orb'JSS.'^iaii:^/.::::^   grannie;  fla:i^spotat the clrcnnifeien^ 

IteKtfSon of  incli  aeetkRis ^*  »     *'* 


7#  TESTS    OP    IHON,  STEEL,  AND   OTHER    MATERIALS. 

Diameter,  '\d^. 

Sectional  area^  .20  square  inclip 


Applied  iMdfl. 


Total. 


Persi 


iqna! 
en. 


1,000 

10,000 
15^0C0 
£0,0{)0 
25^000 
30,0Q0 
35,U00 
40,  OWi 
45,000 
4a,0U0 
4»,0(«) 
60,000 
51,000 
H2,  DOO 
£3,000 
£1,000 
55,U0i» 
50,000 
£7,000 
IS»,000 

c&.  onn 

00, 4>D0 

e:i,  ooo 
04,  ooo 
ec,  <>oo 
*ia,  0(J0 

70,000 
7^000 
74,000 
70,000 
78^ouo 
80,000 
82^000 

BB,D0O 
Sfi^OSO 


EloDKiiiion 
p«r  liiob- 


.000100 


.0004^0 
.000600 
.0007BO 
.000950 
.  0U1150 
.001300 
.001450 
,001000 
.001000 
.004260 

.ooeooo 

,007760 
.O0«7SO 
.000750 
.OIOSSO 
.01)850 
,013000 
,014050 
.01M50 
, 0L04U0 
,01nOOO 

. 021 auo 

.  0l'4:!50 

.  027'^  JO 

,0^0650 

.034750 

.038750 

.045500 

.05(H)0O 

.  0A7U(I0 

.087500 

.0650 

.1150 

.1480 


McA. 

.000100 
,0001^)0 

.oooiso 

.OOOlfiO 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
*  000050 
,003600 
,002350 
.OOllGO 
.001000 
.001000 
.001100 

.wiooo* 

.001150 
,OOllt50 
.ooiino 
.001250 
.002500 
.002600 
.002750 


.O03G00 
.001000 

.O04oa<^ 

.004760 

.006500 

.007000 

.0^0500 

.0175 

.0300 

.0900 


PemukiiBiit 


Inch. 

0. 
0. 
Ov 
0. 
Ol 
0. 
0. 
OL 
0. 


■et. 


Ineh^ 


KemarkB.. 


Initial  load. 


BUmcIc  limit 


TtiniUe  ttli«ii^. 


General  summary. 

9mhI1«  ^tren^rtli  pi^r  square  tncli  of  oii gioal  B^otlim  .  -  ^.  .,*_ ..,**>., pcnndn. . 

Kbiitlc  Limit  p^r  Bfjuarci  incb  of  oiif^ual^ectjau  .- , .,..,..,,,.....,,,<, ^.._..,.,^df) — 

Klon^utlon  p<^r  ini^li alter  rtiptorp... -,.._* ........Inch.. 

Blup^utluQ  p«r  inch  noderiiiTain  At  i?l»^tio limit ..h.^...,...^^ .....do  — 

KiLducUon  ill  diaiBPt^r  &t  point  of  rupturB. ,,-,. ,,.--, ......,,,,.dlci.-.. 

Et'ihu'tion  in  area  itlXi^t  rupturcv  {il'T  contom  of  orlginjiJ  fteoUaO'^.  -. . ..-.,-  .^ 

Pc^nit Ldu  oTriipt urn <. . . . > ^ . . >.^ «... ^. ...... . ... ^ ".5S  fnini  nt»^^ 

Cbariu iflr  of  broken  Hiitfiuze . *. „...,.., , . .„ ...,..,... ,.,..««. ............ _~ .. . aillEjr 

I^longation  of  inch  Ae^UoiiA  ...-,., , .- , , ^..^".dT,  ",  Jt 


60.O«|I 

OOLOM 
.I3S 
40,  t 


L 


.< 
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Seetiaiial  area,  .20  square  iiich« 


No.  3613. 


Mpj^ltid 


005050 
.006600 

.008350 
,  OlLMSOO 
,013650 
.014£&<» 
,016300 
.  OL9O00 
,  0/1660 

^  tt2*>ftl'0 

.  02»7£.ti 

.OC*3300 

,037000 

,  Of  2000 

.047500 

,053000 

.061250 

,U710 

,CWOO 

,  1400 


Sneer  OHviva 
par  iavh^ 


.000100 
.1)00200 
.  dCMJlOO 
.0*1(200 

.ooo'seo 

.000150 
.  (MXI150 
.0<)*Ka)0 
,0(K»200 
.Ou02tiO 
.  (10I40O 
.OUISOO 

.ooiudO 

,04»flS50 
.001750 

.oofSdo 

.002050 
.001900 

.outsso 

,002500 

.  oiisr^ 

.002750 
.WiKSO 
« Uu;t750 
.002500 


.0(15100 

.WD^oO 

.O10IJ 

-060D 


F«riOJuieiit 


Ifidb. 
0. 

a 

Oi 

0. 
0. 
0. 


p«naiA[ioit 


Inetu 


KemarkA. 


iDlttii]  load. 


SlAAiio  limit 


l^tn*i]f^  tirenjirtb. 


0Ati«raI  «ii mmary. 


.poundii. 
,.do..- 


»«ti«itet.b  per  M|UATir  Inch  of  nHzfiua  MOtioii 
illiBit  peT  *qo»rp  inth  of  ntigii^nl  Motion  .... 

•  a  wiiittafi^'t  nipmra.  ^ ~ ....inch.. 

■  p«r  fcn^  uEkdcT  AtraiD  *t  elutic  limi^  ........... 

t  Id  4i*«n*fteT  al  pfliot  of  nipttirt*  . . , ^ , ... . 

tB  ttr«tt  fLfl^ET  ruptare,  per  eetitiim  of  urislDa]  MH!'t1i)& 

rfuiit«ri9  — , ....*♦, 

flf  MTolteii  MdrfjiMi  . ..  —  .***.*+*H ' 
I  or  lucl^  •ectuui*  .....-..«..' 


87,JK)0 
46.  (KK» 
0.  L»tW)0 
00170J 
.105 

37.1 

".65  from  nrrk 
flilky,  Anky:  ei^niilni' artritm]  mrt  of  circamfeioiice 
,.,*;..-.,.;-.., ".29%  ".a 


.do. 
.do. 


78  TESTS   OF    LEON,  STEEL,  AKU   OTHER    MATEEIALS. 

TSo.  3614. 
Marks,  JJ&*5 
Diameter,  ''.605. 
Sectional  area,  .20  square  incb. 


Applied  loads. 

EloDEoitoii 
p«r  iDOb. 

dcitijrfilf<m 
pwlncJl, 

PermBDCut 
set. 

pf^rqiftapDt 

Iteiuprfca. 

Total, 

Feraaaare 

Poundi, 

200 

1,0«» 

2.UO0 

^,000 
&,0O0 

e.noo 
7.tK>0 
«,000 

e/joo 

8,400 
8,000 
8,  BOO 
0.000 
»,2«0 
0.100 

tt,8«iO 
10.  i>00 
10,  400 

10,  aoo 

11,200 
11,000 
12,000 
12,400 

ii,Boa 

13,200 
13.000 
14,000 
14,100 
14,  i<'M 
in.  LOO 
Ifp.OOO 
10.000 
10,370 

Pounds. 
1,000 
5.000 
10,000 
16,000 
20.000 
25.000 
80,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
80,000 
52.000 
54,000 
56,000 
58,000 

64.000 
66,000 
.  68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
81,860 

Inch, 
0. 
.000150 

.ooua.^ 
,ooo-(ia 

.  <miiHi 
.  WK)^,'^ 
.00105U 
.001^1 
.001400 
.001450 
.OOIMO 
.  0047.^0 
.  0Q74,'^.O 
.  L^1.^^^U10 
,0i>0l04» 
.OIOIOO     I 

.oniwo 

. 012J0O 
.  013400 
.Ol53r>0 
.01810U 
.021000 
.023750 
.0258^    1 
.029000 
.033600 
.037000 
.041250 
.045000 
'.(HiOSOO 
.  0SS750 
•   .007000 
.0750 
.0«60 
.1550 

Inch. 
0. 

.000160 
.000200 
,000150 
.000200 
,000150 
.000300 
.000200 
.000150 
.000050 
.000100 

.ooiirioo 

.002700 
.000050 
.001000 
.001000 
.001400 
.001000 
.OOOPOO 

.oom-M 

.002750 

.002000 

.002750 

,003100 

,003150 

.001600 

,00'^T500 

.0(^250 

.0037710 

.005500 

.008250 

.  OOttL:50  ^ 

.00*10 

.0200 

-0600 

IncK 

0. 
0. 

0. 
0. 
0, 
0. 
0. 
0. 
.000050 

Inch. 
0, 

XslHaltoad. 

Elaadi]  limit 

Tenailp  ttrsnffli. 

*'.'oo66m" 

- — 

General  summary^ 

T^mile atrenictih per aqaare  limh  of  ortinnal  mection..^,.-^...^ !..... ..^..poaiida..     81  k**^ 

Blaatio  limit  per  floaare  incb  of  odgtueU  seotlon..  **.,..,... ...**,,. .._..do 43,  t>oo 

EloDgation  per  inch  aft»r  rupture . ,.„. ,. , p.lucii..    Al  SMut 

Elongation  per  inch  under  mrjLm  at  t^Uett  ic  limit. ^^,_. do . .  ^ ,  _ 001^50 

Redaction  in  diameter  at  point  of  ruptor^ ,..,.......--..^ p. .....,_... .,,do lOfi 

Bednction  in  areA after rapturo,  pt-r coutum  of  Drtglrii;il  aei^tloa  . .^... .........         ^.  t 

Position  of  rupture .,. ....„,_.,..,... -  ,,.*...„,. ".76 from  n^clt 

Character  of  broken  surface —  — .-,, ,,..,. ailky,  flAfey;  ^ruinlar  at  tlio  oiroum  forunc^ 

Elongation  of  inoh  aectiona......... ,.......„,.... ...*^..,p,^ ..,.*— .".X3,  ".3$* 
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Marks,  ^%5 

IHameter,  ''.505. 

Sectaonal  area,  .20  sqnare  inch. 


No.  3647. 


Jkfpited  loadA. 


TaCaL 


arMvue 
tnau 


I.  €00 
S.00O 
3,000 
4.000 
&000 
I^OOO 
7.000 

a»0GO 

0.300 
8.400 

a6oo 

S,8&0 

0,000 

0,300 

0,400 

l^OOO 

0,W0 

10.000 

10.400 

10.800 

11,  »0 

u,«oo 

12.000 
13.400 
12,800 

13,  no 

12.000 
14,000 
li.4O0 
KOOO 
1A.300 
IS^OOO 
JM,060 

U^740 


1,000 
6^000 
10^000 
15,000 
20.000 
:!S,000 

ao.000 

39«.000 

40,000 

41,000 

42,000 

43.000 

44.000 

45;  000 

40.000 

47.000 

48.000 

40,000 

50,000 

52.000 

54,000 

56.000 

68,000 

00.000 

02.000 

04,000 

08.000 

08.000 

70,000 

72.0fiO 

74.000 

76.000 

7a  000 

80.000 

82,000 

83,700 


Elooicmtioii 
per  inch. 


Ineh. 
0. 
.000160 


.000700 

.000860 

.001000 

.001160 

.  001^50 

.001400 

.001450 

.001500 

.002100 

.002850 

.004160 

.006500 

.007000 

.008000 

.009500 

.OLllOO 

.013500 

.015850 

.017750 

.020500 

.023100 

.020400 

.029000 

.032000 

.030600 

.041250 

.047006 

.052600 

.  061260 

.0700 

.0000 

.1300 


SnoMMiTe 
eloDffatlon 
perlnolu 


PexmMMnt 
set. 


SocceaeiTe 

pennantfDt 

set. 


Inch. 
9. 

.000160 
.000160 
.000?00 


.000160 
.000160 
.000150 
.000200 
.000060 
.000060 
.000060 
.000000 


.001600 
.001350 
.001500 
.001000 
.001506 
.001600 
.002400 
.002360 
.001900 
.  00-2750 
.002600 
.003300 
.002000 
.003000 
.004500 
.004760 
.005760 
.005500 
.008760 
.008750 
.0200 


Ol 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh, 


BMiiarks. 


iBitialloiid. 


BlMtio  limit. 


Tensile  streniirth. 


Generdl  summary, 

per  sqoare  inch  of  orfKixial  section poands..    83,700 

SsfteBaitper  sQoareiDcb  of  original  aeotion do....    43,000 

— —  periBcn  After  rapture inch..    0.1950 

I  per  faeh  wider  atrajn  at  elastie  limit do 001500 

——mdiameter  at  point  of  ruptnre do 125 

SaisetiaB  In  area  after  mptn  re,  per  oentnm  of  orij^nai  section 43.5 

l^MiOiaef  rapture ".40  from  neck 

d^andtref  broken  fmrfiMe :/^:  "Jl^y 

KkapsiatfnaehffectiimB ".09.  '.80*. 
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Marks,  S|fS 

■■"V! A tl     e»/ 


No.  3648. 


JUcA&KO,     HT4M       • 

Diameter,  ''.505. 

SectioDal  area^  .20  square  inch. 


1 

1 


AppUed  loads. 

Elonffation 
per  Inch. 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000850 
.001000 
.001150 
.001300 
.001500 
.001600 
.001850 
.  002100 
.002400 
.002800 
.003360 
.004900 
.00^760 
.007900 
. 010150 
.0l22.'iO 
.014400 
.  016550 
.  018750 
.  021500 
.024050 
. 027250 
.031500 
.    .OSftWO 
.  OHPOOO 
.  04  -'500 
.0487oO 
.057000 
.065000 
.0800 
.1200 

Successive 
elongation 
per  inch. 

Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000250 
.000150 
.OOOl.'iO 
.000150 
.  000200 
.000100 
.000250 
.000250 
.000900 
.000409 
.000556 
.001550 
.001850 
.001150 
.002250 
.002100 
.  002150 
.002156 
.002200 
.002750 
.002650 
.003200 
.004250 
.004050 
.003450 
.00.3600 
.006250 
. 008250 
.008000 
.0150 
.0400 

Permanent 

Het. 

Sacoessive 
permanent 

set. 

Kemarka. 

Total. 

Per  sqaore 
mch. 

PoundM. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9,200 

9.400 

9,600 

9.800 

10.000 

10,200 

10.400 

10.600 

10,800 

11,200 

11,600 

12,000 

12,400 

12,  800 

13,  200 
13,600 
14,000 
14, 400 

14,  HOO 

Poundt. 
1.000 
5,000 
10.000 
15, 000 
20,000 
25,000 
30,000 

y>,ooo 

40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
8l»,000 
82.000 
84,000 
86.000 
87,850 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inch. 
0. 

Initial  Imd. 
Elastic  liinin 

Tensile  slreoRtb. 

,     15,200 

15, 600 

16,000 
16.400 
16,  !m 
17,200    J 
17,570 

General  summary. 

Tensile  stren/^h  per  square  inch  of  ori|dnal  section . . : poauds , .     ST  H50 

Elastio  limit  per  sooare  inch  of  original  section , . . .  .do 4o*  ooo 

Elongation  per  inen  aftermpture ,.incli..     o    190O 

Elongation  per  inch  under  strain  at  elast  ic  limit do...  ^  .  00X600 

Keiluction  in  diameter  at  point  of  rapture _. do. .,.  ]0a 

Keduction  in  urea  after  rupture,  per  centum  of  original  section ..„,„„,,  37  I 

Position  of  rupturb ",50  frotn  Ht-Jv 

Character  of  brolten  surface silky;  irai^  of  grAnnlatioii 

Elongation  of  inch  sections *'  jf>   *' ^j^ 
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Marks,  «^T 


No.  3649. 


BTsM 

Diameter,  ''.505. 

Sectionsd  area,  .20  square  inch. 


SncceMire 
doDgstion 
perinoh. 


PermAoent 


SaooeHdve 
pemuuMnt 


Remarks. 


ao,ooo 

35^000 

41,000 
4^000 
43,000 
44,00O 
45.000 

4e,ooo 

47.000 
48,000 
4»,000 
50,000 
51,0«10 
S2,000 
53,04«O 
54.0O* 
55,000 
5«,000 
58.0OO 
«0,0OO 

e2,ooo 

64.00O 

OG,000 

08,000 

7Q,O0O 

72,000 

74.0OO 

76,000 

7a,00O 

80,000 

82,000 

83«4S0 


Inch. 

0. 

.000150 
.000160 
.000200 
.000150 
.000200 
.000160 
.000160 
.000200 
.000050 

0. 

.000100 
.000250 
.001000 
.001760 
.001650 
.000850 
.000900 
.001100 
.001050 
.000050 

.ooia'M) 

.001050 
.001050 

.oouoo 

.002350 
.002900 
.0029;^> 
.003260 

.ooaooo 

.003000 

.004250 

.004600 

.005750 

.011650 

.003350 

.0124 

.0200 

.0550 


IndL 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 
0. 


Jnek. 


Initial 


Tensile  strength. 


General  summary. 

7cHflefltrenstlip«r  aqaare  inch  of  oiif^inal  section pounds..    83,450 

Cbslicfimit  per  aqoftre  inch  of  original  section do 43,000 

BMnticm  per  incb  after  mptore- .....  inch..    0.250U 

r^ptlon  nrrlnrh  under  strain  at  elastic  limit do 001500 

EBfaetaao  in  diameter  at  point  of  rapture do 125 

Bsdae&min  area  after  rupture,  peroentmnof  original  section 43.3 

Poiitiaaof  mptore ".60  from  neck 

Ckneter  of  broken  sorf^oe silky 

Lofinchaactlana ".35*,  ".16 

H.EZ. 


82  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3660. 

Marks,  §§5? 

Diameter,  '^505• 

Sectional  area,  .20  square  inch. 


Applied  loadfl. 


Total. 


PerMiure 
inoa. 


Elongation 
perinoh. 


SuooenaiTe 
eloniEation 
per  inch. 


Permanent 


SnoeeealTe 
pannanent 

set. 


Eemarka. 


900 
0,000 
2,000 
8,000 
i.000 
fi^OOO 
6,000 
7,000 
8,000 
8,200 
8,400 
8,000 
8,800 
8,000 
9,200 
8,400 
8,600 
9,800 
10,000 
16,200 
10,400 
10,600 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
18,200 
13,600 
14,000 
14,400 
14,800 
16,200 
10,600 
16,000 
16,400 
16,610 


1,000 
^000 
10,000 
16^000 
20,000 
26,000 
30,000 
35,000 
46,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62.000 
63,000 
54,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,600 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.006 
82,000 
82,660 


Inch, 
0. 

.000150 
.000300 
.000460 


.000800 
.000050 
.001166 
.001850 
.001400 
.001460 
.001500 
.001600 
.002550 
.005350 
.006100 
.007000 
.008100 
.000400 
.010050 
.011500 
.012500 
.018500 
.016000 
.016500 
.021000 
.028900 
.026500 
.030000 


.030050 

.043500 

.048250 

.056500 

.066250 

.0800 

.1050 

.1600 


Inek, 
0. 

.000150 
.000160 
.000150 
.000160 
.000200 
.000150 

.oflitooo 

.000200 
.000050 
.006050 
.000050 
.000100 
.000060 
.002800 
.000750 
.000900 
.601100 
.001800 


.001460 

.001000 

.001000 

.002600 

.002600 

.002500 

.002900 

.002600 

.003500 

.003900 

.005150 

.004450 

.004750 

.012250 

.009750 

.013760 

.0250 

.0450 


Inch, 
6. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inok. 


Initial  load. 


Blaatio  limit. 


Tenaile  strength. 


General  mrnmary. 

Tensile  strength  per  square  incli  of  original  section ponnds..    82,080 

Slastio  limit  per  sqnare  inch  of  originu  section do 44,600 

Elongation  per  inon  after  rapture inch..    0.1966 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Rednotion  in  diameter  at  point  of  rupture do 085 

Bedaotion  in  area  after  rupture,  per  centum  of  original  section 80.7 

Position  of  rupture at  middle  of  stem 

Character  of  hroken  surfkce grapnlar;  dull  spot  at  the  oiroumference 

Elongation  of  inch  sections ".19*,  ".20* 


TESTS    OF   IBON,  STEEL,  AND   OTHER  MATERIALS. 

Marks,  f  g*^ 
Sectional  area^  .20  square  inch. 
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General  ttimmary. 

1kuikiferanctbi>«raQa«reinol&<»^<»^fnn^  Motion pounds..    R7,350 

5w»»tt«K»»P^2S?£oK  of  original  Mction do...    K.ooo 

1  nar  1]i3l  ttfternip^nro inch..    0. 1900 

1  SSSSSSSr  •mill  -^eUitio limit do  ...    001800 

iindi«ni«t«r  mtpoln*  of  rnptaro....... do...       .105 

1  in  oraa  after  TUptore,  per  centum  of  original  section 37.1 

PiAteBefraptiiTe I'Mft  from  neck 

Ctaacter  of  broken  anrfooe silky  jierratwl 

~  lafinel&seetkma.....— ; ".23*.  ".15 


84  TKSTS   OF   IRON,  STEEL,  AND   OTHEE   MATEEIAX.8 

No.  3675. 
MarkSy  b  t*  m 
Diameter,  ''.505. 
SectioDal  area,  .20  square  inch. 


Applied  loftds. 

^«" 

SnooeMfTe 
eloneation 
perlnch. 

Ftmnaoent 
set. 

Snooeasive 

permJinent 

set. 

Bemarks. 

TotoL 

Per  aqaare 
inch. 

Fimnds. 

200 
.    1,000 
2,000 
3.000 
4.000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12.400 
12.800 
13.200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16.400 
16.800 
17.200 
17.510 

Founds, 
1.000 
5.000 
10,000 
16,000 
20,000 
26.000 
80,000 
85.000 
40,000 
4^000 
50,000 
61,000 
62,000 
68.000 
64.000 
56,000 
56^000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
87,550 

Inch, 
0. 

.000160 
.000800 
.000460 
.000650 
.000800 
.000950 
.001100 
.001260 
.001400 
.001550 
.001600 
.001650 
.001760 
.001950 
.002300 
.003250 
.004200 
.006050 
.007550 
.000050 
.011800 
.014500 
.017500 
.020350 
.023400 
.028500 
.029850 
.033400 
.038250 
.043500 
.050550 
.060050 
.0700 
.1050 

JnOL 
0. 

.000180 
.000160 
.000160 
.000200 
.000160 
.000160 
.000150 
.000150 
.000150 
.000150 
.000050 
.000050 
.000100 
.000200 
.000350 
.000960 
.000950 
.001850 
.001500 
.001500 
.002750 
.b02700 
.003000 
.002850 
.003050 
.003100 
.003350 
.003550 
.004850 
.005250 
.007050 
.009500 
.009950 
.0850 

JfUA. 

0. 
0. 

a 

0. 
0. 

a 
a 
a 

0. 

Inch, 
0. 

InitiAlload. 
ElMtio  limit 

Tensile  strength. 

General  iummary. 


Teotile  ttrengtli  per  sqnare  inob  of  oriffioal  section poands. 

Blastio  limit  per  square  inch  of  originaisection do... 

Elongation  per  inoQ  after  ruptare inch. 

Elongation  per  iDoh  nnder  strain  at  elaetio  limit do... 

Reduution  in  diameter  at  point  of  nipiure    do... 

Redaction  in  area  after  mptore,  per  centnm  of  original  section 

Position  of  rupture ".80  from  nock. 

Character  of  broken  surface granular;  silky  serrated  spot  at  the  circumleronce 

Elongation  of  Inob  secUona ^ ''.09.  ".26* 


87,550 

53.000 

0.  1750 

.001750 

.105 

37.1 


TESTS   OF   IRON,  STEEL,  A17D   OTHER    MATERIALS. 

No.  3676. 
Marks,  U5j»T 

Diameter^  ^^.505, 

Secdonal  area,  .20  square  ineh. 


85 


90,400 

50.  000 

inch  .     0.17(0 

.do OOlfloO 

.do 105 

:n.  \ 

9».i,i.^  ^r  venture ".60  from  neck 

^^  r  of^^ken  marfMoe tilky  •eiratod,  40  per  cent,  j  gnniyar,  60  per  cent. 

I  of  tnCb  t         "  n  r^'7  n  oo. 


SSJSS^  Ci:;i-iiich  of  originl  .«tloa 


'.07. ".  27* 


86  TESTS    OF    IKON,  STEEL,  AND    OTHEE    MATERIALS. 

No.  3677. 

jjlurk^)  ji  T«  M 

Bjameter,  ''.505. 

I^eetional  area,  ,20  square  incli. 


Applied  loftdf. 

Elonevtlojk 
pet  inch. 

eloDi^tSoD 
per  liiob,   1 

Pennjmftnt 

ML. 

EeniATliR. 

TotAL 

Inch. 

WO 

l,t>Oo 

2,0UO 

a,  OOO 

4,000 

6,000 

0,000 

7.0<« 

i*,000 

»,000 
10,000 
10,200 
10,400    ' 

10,  mt 
io,aoo 

11,000 
1I.2(U> 
11400 

11,  tm 

ILOOO 
12,000 

l'i,4U0 

i:i.»K) 

nrm 

I3,d00 
14,000 
14,400 

14,  #00 
16,200 
16,0.10 
lfl,0O0 
10.  4M 

n,m> 

17.  LKIO 
17,000 
17,080 

1,000 
5,000 
10,000 
15.000 
20.000 
35,000 
30,000 
35,000 

m,  OOO 

45,UO0 
50,UO0 
51,000 
62.  OOO 
53.UO0 
54,000 
55.000 
50,000 
57,000 
5a  000 
50.000 
00,000 
02,000 
HOOO 
00,000 

oaooo 

70,000 
7%  000 
74,000 
701.000 
78,000 
80,000 
83,000 
8iD00 
«kOOO 
8g,0C0 
8»,B0O 
1  ■ 

.000100 
.OOQS50 
.000150 
.000060 
.000800 
.001000 
.001150 

ooiaoo 

,001550 
.002000 
.002400 
.003060 
.004050 
.0056&} 
.0OT25O 

.oo«&oo 

.OOOSOO 
.011000 

.omoo 

.014050 
.010350 
,010000 
.021100 
.02^3900 
.027050 
.090100 
.0&3750 
.087760 

.04Sa50 

.056250 

.001250 

.0750 

.1150 

Ineh. 

0. 
,000100 
.000160 
.000200 
.000200 
.OOOISO 

.ooojaso 

.OOOISO 
.000160 
.000150 
.000200 

.oooaw 

.000400 
.000050 
.001000 
.001600 
.001700 

.ooim 

.001000 
.001500 
.OOllOO 
.001050 

.002050 
.002100 
.002600 
.003150 
.0CE1050 
.0(^060 
.004000 
.OD4D50 
.00*661 
.OOMOO 
!0D9000 
.010760 
.0400 

Indk. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 

0. 

Elutlo  limit. 

"*v 

TcdhU*i  HtrenEth  p*?r  iw]narp  Inr-h  of  odfiln»3  MCtUra . . .....*.  .,.,.•*<. . , — . . .  pound*. .    4&,  ftOO 

Elant ir  litnlt  per  Aouare  \DtiU  i»r  uriuimil  em? utUiti ... ,,.,,., ...,,.. do ^^ OOti 

Elout^itlon  p*r  lo^b  flfl^r  ruptiiro.,.,. ,„.„ .^..*, ....,,,,, .Inch..     0. IBOO 

Elor)£fl,tian  per  inch  utidpr  Hiiuiit  iit  {'liuiriL^  Umit..  ..'**i*. .". ,,l...  <*... .do  .-  ,  .  OQlOoO 

KedueUod  In  dlumt^UT  at  point  of  iiipturu, ...   -.  ..... -...-do .1S5 

KeduotUiti  inar^aiter  rapture*,  peir  centum  of  odciulwiotloii.^^*.. .,....««*.. - -        43^:1 

PoeiUoDof  niptiire ..,,.. ,........, .»„,,., ., —  >  ."-45  from  nnek 

Cha^TTiLUtT  ijf  broken  inrAfii .,-.,,,* ,,,,,,.,. »,,  -  ,...«...-*.... . .,  .fiUkr  aetTRtud 

EloDjcation of  iiidb  seoliona..... ......._*.. ,,..........,. *,,„... /^09,  ".27*' 


TEST8   OF  ISOKy    8T££L^    AND   OTHER   MATERIALS. 
No.  3603. 


87 


Marks,  ^^'^ 


BT,M 
"505. 


Diameter, 

SeotioDal  area,  .20  square  inch. 


AppUed  kiids. 

perSiOhr 

SaeoeMiTe 

Mt 

RMMirks. 

TotiJ. 

^.s- 

300 
1.000 
2.000 
8,000 
4.000 
5.000 
6,000 
7.000 
8,000 
1^000 
81O0O 

10,000 

10.200 
161400 
10,000 
16;80O 
11,000 
11,200 
11,400 
11,000 
11.800 
12.000 
12.400 
12,800 
13,200 
13,000 
14.000 
14,400 

^200 
20^  000 

16;  000 

16;  400 

16;  890 
17,200 
17,000 
18.000 
18,400 
18.410 

POWMQM. 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
48.000 
40,000 
50.000 
51,000 
52.000 
63,000 
54,000 
55,000 
50.000 
57.000 
58,000 
50,000 
00.000 
62.000 
04,000 
60,000 
08,000 
70.000 
72,000 
74.000 
70;  000 
78,000 
80.000 
82.000 
84.000 
86,000 
88,000 
90,000 
92,000 
82.050 

JmA. 

a 

.000150 
.000300 
000460 
1000060 
.000860 
.001000 
.001160 
.001350 
.001500 
.001060 
.001700 
.001800 
.002000 
.002350 
.003100 
.004100 
.004050 
.000250 
.007700 
.008750 
.0O99OJ 
.011150 
.  013100 
.015250 
.017850 
.020360 
.022750 
.025500 
.028500 
.032050 
.035050 
.040000 
.045000 
.051260 
.058500 
.0050 
.0900 
.U50 
.1300 

Inch. 
0. 

.000160 
.000150 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000150 
.000160 
.000050 
.600100 
.OOOiOO 
.000350 
.000750 
.001000 
.000850 
.001800 
.001460 
.001060 
.001160 
.001250 
.001950 
.002150 
.002000 
.002500 
.002400 
.002750 
.003000 
.003550 
.003000 
.004360 
.005000 
.000250 
.007260 
.0065 
.0260 
.0250 
.0150 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 
0. 

Inch. 
Ol 

iBtttiaiiMA 

BlMtioUiiiifc. 



1 

1 

::::;:::::::i 

Tensile  strength. 

1 

General  sumnutry. 

Teaiile  strenirtb  per  square  Inch  of  original  section poands. .    02, 050 

Bastie  limit  per  sonare  inch  of  oriirinal  section do 50,000 

BoagatkiB  per  inch  after  mptare Inob..    0.1950 

nmgation  per  inch  under  strain  at  elastio  limit do 001800 

Bidaetloii  in  diameter  aO  point  of  rapture do 115 

Isftoetioii  in  aiea  after  rapture,  per  oentom  of  original  section 40.3 

Pttitioii  of  raptaxe ".50  from  neck 

Cksraeter  of  broken  aorfhce silky 

1  of  Inch  sectioiia 'Ml,  ".28* 


88  TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  3604. 
Marks,  '§^^ 
Diameter,  ''.505. 
Sectional  area,  .20  sqaare  inch. 


AppUed  loads. 

SacoessiTe 
elongation 
perlncb. 

Pennanent 
•et. 

SnooeMiTe 
set 

Bamarka. 

TotaL 

Per  square 
inch. 

per  inch. 

Pavmdt. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

lolooo 

10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12.400 
12,800 
13,200 
13,600 
14,000 
14,400 
14.800 
15.200 
15,600 
16,000 
16,400 
16,800 
17,2C0 
17,600 
17,860 

Foundi. 
1,000 
5,000 
10.000 
15,000 
20,000 
35,000 
30,000 
35,000 
40,000 
45,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
89.300 

Ineh. 

a 

.000150 
.000350 
.000550 
.000750 
.000900 
.001050 
.001200 
.001350 
.001500 
.001700 
.001750 
.002500 
.003500 
.005500 
.007100 
.008600 
.009500 
.010550 
.011400 
.012600 
.015200 
.  017550 
.020350 
.022600 

.G2ssao 

.028500 

.031800 

.035750 

.040100 

.045260 

.  051760 

.050350 

.0700 

.0950 

.1650 

InOi, 
0. 

.000150 
.000200 
.000200 
.000200 
.000160 
.000160 
.000150 
.000150 
.000150 
.000200 
.000050 
.000750 
.001000 
.002000 
.001600 
.001400 
.001000 
.001050 
.000850 
.001200 
.002600 
002350 
.002800 
.002250 
.002760 
.003150 
.003300 

Inch. 
6. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

a 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.003950 

.004350 

.005150 

.006500 

.007600 

.010650 

.0250 

.0700 

General  summary. 

TensQe strength  per  sqaare  inch  of  orifi^al  section pounds..    89,800 

Blaatie  limit  per  sqaare  inch  of  original  section do —    51,000 

Elongation  per  inch  after  ropture ,...inch..    0.2350 

Elongation  per  inch  ander  strain  at  elastic  limit do 001750 

Bednotion  in  diameter  at  point  of  raptare do 125 

Redaction  in  area  after  raptnre,  percentamof  original  section 43.3 

Position  of  raptare .' ".60 finom  neck 

Character  of  broken  sarfiace silky 

Elongation  of  inch  sections ^ "OS  ".34* 


TESTS   OF   IKON,    STEEL,  AND   OTHEE   MATEEIALS. 

No.  3605. 

Marks,  S^l-S 

Diameter,  ".605. 

Sectional  area,  .20  sqoare  inch. 
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Applied  iMMls. 

"pser 

SQOoMaive 
eloQfratioii 
per  inch. 

Permanent 
•ot. 

Sneeestiive 

penuanent 

set.  . 

Remarks. 

ToteL 

^i.sr' 

Pound*. 

200 

1,000 

2,000 

8.000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

9,200 

9,400 

9.600 

9,800 

10,000 

10,200 

10,400 

10.000 

10,800 

11,000 

11,200 

11,000 

12,000 

12.400 

12.800 

13.200 

18,000 

14,000 

14,400 

14,800 

15,200 

15^600 

16,000 

16,766 

Poundg. 
1,000 
5,000 
10.000 
15.000 
20,000 
25.000 
30,000 
85,000 
40,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50.000 
51,000 
52,000 
53.000 
54,000 
55^000 
56,000 
68,000   . 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
83,800 

IftdL 
0. 

.000100 
.000300 
.000450 
.000600 
.000750 
.000950 
.001100 
.001300 
.001500 
.003000 
.005000 
.006690 
.008000 
.008750 
.010000 
.010750 
.OU500 
.012850 
.014000 
.015050 
.017500 
.019750 
.022500 
.025750 
.029090 
.032000 
.036250 
.042000 
.046250 
.053000 
.062250 
.0950 
.1550 

0. 

.000100 
.000200 
.000150 
.000160 
.000160 
.000200 
.000150 
.000200 
.000200 
.001500 
.002000 
.001050 
.001390 
.000750 
.001250 
.000750 
.000750 
.001160 
001350 
.001050 
.002450 
.002250 
.002750 
.003250 
.003300 
.002950 
.004250 
.0057.'^ 
.004250 
.006750 
.009250 
.032750 
.0600 

InelL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh,  * 
0. 

Initial  load. 
ElasUc  limit 

Tensile  fltrength. 

General  summary, 

Teaaiie  strength  per  square  inch  of  orieinal  section pounds..    88,800 

Elastle  limit  per  sqnare  inch  of  original  section do —    45,  (KH) 

Xkmgalion  per  inch  after  raptnre inch..    0.2G50 

Elongation  per  inoh  nnder  strain  at  elastic  limit do 001.'>uo 

Seduction  in  diameter  at  point  of  rupture do 135 

Bedactioniu  area  after  rupture,  per  centum  of  original  »octlon 46.2 

Position  of  rupture ".95ftomnerk 

Character  of  broken  surfaoe oilky 

ElongalMm  of  inoh  seotioBa ".16, ''.37* 


90  TESTS   OF   IRON,    STEEL,    AND    OTHEK    MATEElALS. 


No.  3006. 
Marks,  g5f5 
Diameter,  ''.505. 
Sectional  area,  .20  square  iDch. 


Applied  loads. 

Eloneation 
per  inch. 

SnocessWe 
elonfration 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

200 

1.000 

2.000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

9,200 

9,400 

9.600 

9,800 

10,000 

10. 200 

10,400 

10.600 

10,800 

11,200 

11,600 

12,000  • 

12.400 

12,800 

18,200 

13,600 

14,000 

14,400 

14,800 

15,200 

16,600 

16,000 

16,400 

16,800 

17,020 

Pounda. 
1,000 
5,000 
10,000 
15,00U 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
53,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86.100 

Ineh. 
0. 

.000100 

.000250 

.000400 

.000600 

.000760 

.000900 

. 001050 

.001260 

.001450 

.001700 

.004100 

.006400 

.007850 

.  008750 

.009250 

.010500 

.011250 

.012000 

. 0142^0 

.016400 

.  018750 

.022000 

.025150 

.  028400 

.031500 

.034900 

.038750 

.043100 

.  049000 

.  057500 

.060260 

.081500 

.1100 

.1500 

Inch. 
0. 

.000100 
.000160 
.000150 
.000200 
.000150 
.060150 
.000150 
.000200 
.000200 
.000250 
.C02400 
.002300 
.001450 
.000900 
.000500 
. 001250 
.000760 
.000750 
.002250 
.002150 
. 002350 
.  003250 
.003150 
. 003250 
.003100 
.003400 
.003850 
.004350 
. 005900 
.  00K5.00 
.008750 
.015-250 
.0285 
.0400 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tonsile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section ponnds.. 

Slastic  limit  per  square  inch  of  original  section do 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do  — 

Kednction  in  diameter  at  point  of  rupture do 

Bednotion  in  area  after  rupture,  per  centum  of  original  sectioti 87. 1 

Position  of  rupture ...   ".65  from  neck 

Character  of  broken  surface silky  flaky,  60  percent.;  granular,  40  per  cent. 

Elongation  of  inch  sections .'- ".16,  ".80* 


85,100 
45,000 
0.2300 
001450 
105 


TK8TS   OP    IRON,    STEEL,    AND   OTHER    MATERIALS. 
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No.  3416. 


Marks,  S??i' 

Diameter,  ^^505. 

Sectional  area,  .20  sqaare  inch. 


Pound*, 

200 

1.000 

2.000 

3,000 

4,000 

5.000 

6.000 

7.000 

8.000 

9.000 

9.6U0 

9.800 

10,000 

10,200 

10.400 

10.600 

10.800 

11.000 

11,200 

11,400 

11,600 

11.800 

ia,ooo 

12,400 
12,800 
13.200 
18,000 
14.000 
14.400 
14.800 
1ft,  200 
15.600 
16.000 
16.400 
16.800 
16.990 


PtottfuU. 
1,000 
5.000 
10,000 
15,000 
20,000 
26,000 
30,000 
35.000 
40,000 
45,000 
48.000 
49,000 
50,000 
61.000 
52.000 
53,000 
54,009 
55,000 
56,000 
57,000 
68,000 
60.000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
84,9S0 


Inch, 
0. 

.000100 
.000260 
.000400 


.000800 

.000953 

.001109 

.001300 

.001500 

.001600 

.001650 

.001800 

.OO&SOO 

.007500 

.008400 

.009250 

.  010359 

.011350 

.012400 

.013500 

.014500 

.015800 

.017800 

.020300 

.023400 

.026100 

.029500 

.033250 

.037500 

.042400 

.049000 

.  057250 

.0650 

.0950 

.1250 


SaooessiTe 
elonKMion 
per  inch. 


^JJ^   I  permanent 


I 


Inch, 
0. 

.000100 
.000150 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000200 
.000100 
.000050 
.000150 
.001700 
.001000 
.000900 
.000850 
.001100 
.001000 
.001050 
.001100 
.001000 
.001300 
.002000 
.002500 
.003100 
.002700 
.003400 
.003750 
.004250 


.OOOtOO 
.008250 
.  007750 
.0300 
.0300 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


net. 


Inch. 


.  Remarks. 


Initial  lo«4l. 


EiaAtio  limit. 


Tensile  strength. 


General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,950 

filaatie  limit  per  square  inch  of  original  section  do —    49,000 

Slongation  per  incn after  mptore      inch..    0. 1950 

^oogation  per  inch  onder  strain  at  elastic  limit  do 001650 

BedactioB  in  diameter  at  point  of  raptare do 125 

Bednction  iu  area  after  raptare,  per  centum  of  original  section 43.3 

Position  of  rapture ".90fh>mneck 

Cfaaractor  of  broken  sarface »"k.v 

Elongation  of  inoh  sectiona. ".09,  ".30* 
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TEBT8   OF   IBON,    STEEL,  AND   OTHER   MATERIALS. 


Marks,  S?rM 


No.  3417. 


Diameter,  '^606. 

Sectional  area,  .20  sqaare  inch. 


Appltod  loads. 

per  iBch. 

SaooeMive 
perlnob. 

net. 

SaeoeMiTe 

pemianeDt 

sefc. 

Bein«rk«. 

Total. 

PeroqaaM 

200 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9.00U 
9,600 
9,800 
10.000 
10,200 
10,400 
10,600 
10,800 
11.000 
11,200 
11.400 
11,600 
11.800 
12,000 
12.400 
12.800 
13,200 
13.600 
14,000 
14,400 
34,800 
15.200 
15,600 
16,000 
16,400 
16.800 
17,000 

Poundt. 
1.000 
5,000 
10,000 
16,000 
20,000 
26.000 
30^000 
35,000 
40.000 
45,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
64,000 
55,000 
66.000 
57.000 
58,000 
59.000 
60,000 
62.000 
64,000 
66,000 
68,00U 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
85,300 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000950 
.001160 
.001300 
.001500 
.001600 
.001700 
.004750 
.007050 
.008100 
.009250 
.010060 
.011050 

.omoo 

.  013100 

.014150 

.015300 

.010500 

.018750 

.021500 

.024400 

.027500 

.031000 

.034850 

.038900 

.044100 

.051000 

.0550 

.0650 

.0900 

.1350 

Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000200 
•    .000150 
.000200 
.000100 
.000100 
.003060 
002300 
.001050 
.001160 
.000800 
.001000 
.001050 
.001000 
.001050 
.001160 
.001200 
.002250 
.002750 
.002900 
.003100 
.003500 
.003850 
.004050 
.006200 
.000900 
.0040 
.0100 
.0250 
.0450 

Inch, 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnaro  inch  of  orisinal  section pounds..    86,300 

ElasticUmit  per  square  inch  of  originalBection do —    49,000 

EloDgation per incn after  mptore inch..    0.2550 

Elonfrati<m  per  inch  nnder  strain  at  elastic  limit do —  -.001700 

Seduction  in  diameter  at  point  of  rupture do 125 

Reduction  in  area  after  rapture,  per  centum  of  original  section 43.3 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface « silky 

Elongation  of  inch  sections r ".16,  ".85* 


TESTS   OF   IBON,    STEEL,   AND   OTHER  MATEBIALS. 

No.  3621. 
Marks,  l^J 
Diameter,  '\505, 
Sectional  area,  .20  sqaare  inch. 
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SaccMsiTe 
elongation 
per  inch. 

Mt. 

SnccMsiTe 

permanent 

Bet. 

BemaAs. 

TotaL 

PersoiuKre 

perinob. 

PovndM. 

200 

tooo 

2,000 

3.0OO 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

9,200 

9,400 

9,000 

9,800 

10.000 

10,200 

10,400 

10,600 

10.800 

11,200 

11,600 

12,000 

12,400 

12,800 

13.200 

13,600 

14.000 

14,400 

14,800 

15,200 

15,600 

10,000 

16^400 

1«,800 

17,200 

Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35.000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
50,000 
58,000 
60.000 
62,000 
04,000 
66,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 

Inch. 
0. 

.000190 
-.000350 
.000500 
.000700 
.000850 
.001050 
.001250 
.001400 
.001550 
.001650 
.001750 
.001900 
.002250 
.003500 
.004750 
.006300 
.007500 
.008900 
.011050 
.012600 
. U15200 
,  017750 
.  020200 
.022000 
.025000 
,027800 
.031550 
.035250 
.040000 
.045000 
.050760 
.600250 
.070000 

Ineh. 
0. 

.000150 
.000200 
.000150 
.000200 
.000150 
.000200 
.000200 
.000150 
.000150 
.OOOIOO 
.000100 
.000150 
.000.350 
.  001250 
.001250 
.001550 
.001200 
.001400 
.002160 
.001550 
.002600 
.002550 
.002450 
.002400 
.002400 
.002800 
.  003750 
.003700 
.004750 
.005000 
.005750 
.009500 
.000750 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initialload. 
Elaatio  limit. 

Tensile  strenfrth. 





General  summary. 

Tensile  strength  per  aqnare  inch  of  oriffinal  section pounds..    86,000 

Elastiolimit  per  square  ineh  of  original  section do...    47,000 

Elongation  per  Inon  after  mptnre inch.-    0.0050 

BongiAtion  per  inch  ander  strain  at  ehistio  limit do 001750 

Keduction  in  diameter  at  point  of  rapture do 035 

Rednctian  in  area  after  rupture^  per  centum  of  original  section 13.2 

Position  of  rupture ".35  from  neck 

Character  of  broken  wartace granular,  radiating  from  a  flaky  Hpot  at  circumference 

Klimgation  of  inch  sections ".08, 'Ml* 
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TESTS   OF   IBON,    STEEL,    AiJD    OTHEE   MATERIALS. 


Marks,  =^5,?;j 

Diameter,  ".506. 

Sectional  ares,  .20  square  incb 


No.  3622. 


\ 


Applied  loAdH. 

Eluu^AtLu] 

Total. 

Per  HqUArt 

Itltb. 

* 

p«r  iDob. 

Foundt. 

Pflundt. 

Ji^dL 

IW 

t.ow 

a. 

l.MO 

5,0W 

.OOOIM 

2,000 

lO.OIW 

.000300 

3.(K»U 

l^(KH) 

.00(^4GO 

4,im 

20,000 

,000050 

r,Am 

26^000 

.  imma 

«.(XMJ 

;«i,ooo 

,0OOiJ,iO 

7.  mt 

35,000 

.001160 

8.0f10 

40,  MO 

.onia)Hi 

Q,m} 

45,000 

.OOi&OfI 

0. 2m 

4fl,00O 

.OOlfiOO 

fl.*rjO 

47,  t>UO 

.oo:!aoo 

&,5i]0 

4S.000 

.O4J48O0 

B^HiO 

41^,000 

.O0ti4M> 

10,000 

50,flu0 

.VOTSOll 

!<!,  ?i  '0 

fll,<.»00 

.OOtjtOO 

1<v,4ijO 

{>2,  (m 

.  oou,v>y 

10,  Cuo 

53,000 

.OlOliliO 

10,  i^ao 

M,0(iO 

.011500 

11.  'JOO 

SOvflOO 

.014000 

ll,flOO 

.IS.OOfl 

.OMftHI 

ia,oiio 

00,000 

.016350 

12,4flO 

fll»,  000 

.  OL^ruvo 

U8tH) 

fi4.m3o 

.oi:t  2.^.0 

U(,21»CI 

flO,  tHJfl 

.o^TiHKi 

W,OQO 

6*<,0Wi 

.oaiiHJO 

li.  om 

7^000 

.ftl47(Nl 

14,  4U0 

72,000 

.  o:^i47rrf» 

14,gU0 

74,  0(H) 

.04:>a(iO 

15,2^0 

7fl,  000 

.04H(i,:o 

IS,  MO 

78.000 

.  O-'Ki^SO 

Iff,  000 

SO,  m)0 

.0000 

Iffi,  4li(J 

82,  0(J0 

.0&-=Vu 

ie,80o 

84.  OUU 

.1100 

in,  fi^jD 

64,000 

Pemaueiit 


I  SacCQudye 

,  peraiuieiit 

Bet. 


Rf^m&t-lcn. 


.OtiiHfyj 

.  OtJU^IO 
tHtO'JUO 
.  aiAil50 
.  000  J  ."kl 

,  oiiir::iMi 
.  w^riw 

*tH>iHiiO 
.OOOl^MI 

.oonuo 

.001050 
.UO105O 
.001  KKi 
.  ilOOtKiO 
.001000 

.  wimi 
,  oo;>rjuu 

.  UO'JOOO 

.  oo:^^5o 

.OOL^GOO 

.  m:i2im 
.  ouLTr* 

.  lXI40f>it 
.  IM>3T<J0 
.I)04I!jO 
. 001750 

.  i)it^im 
.uohioo 

.000250 

.  outo 

,0^^ 


0. 

0. 
0. 

0. 
0. 
0. 
Ol 
0. 


Inek, 


tattbl  load. 


EISitlG  ilEDlt. 


TonHlla  Btrouglii. 


General  ^ummarjf* 

Tenille strengtb  per  Hiiaftroinc^h  of  ori£iiisil flection..,,., ...... ***_*....,..,. poimdA.,     S4,  ^*o 

Eiitstk  Unit  pcreqaiiro  iceh  of  OTi|iriiial  jsmUou-.^^.--  .,....,..,„..,,„ „......>. do....     40.  UfO 

UlctTijiitirm  pt^r  inch  nttet  rapture ........    ...- tni^h..     0>  T^O 

Eloti|^nl.ii>u  per  inch  uudPrrttiuiaM  HikHtit^  limit...  ^..- *,,....,.,.... ._-- ...do....  .OOlfmo 

Kedijctlon  in  tliiifui-ttir  at  pcnot  of  ruiitiiro  ..,..,.» , , .................... .  .4o. ...  .  o23 

ItcdiiCticiu  In  area  flft^ir  ruptiirc,  per  rf^iUtLiiii  nf  rtri;*ittal  fl«titlozi _ —  d^  «i 

PdHiciod  of  rupture  .,.*...» .,,.,....... .^.,..  ,.*_**  .,*...,'\^fri>in  ti^jcic 

Character  ul'  broken  ^urfjuJi^ - |itrADal»r,  radiating  from  » flaky  Hpot  At  tbv  ctxvnti]fiL>r«?iGf.Hf 

ElouffiiCioq  uf  Inch  Hot ioDA *.* ''M&*.  ".l^ 


I 


TESTS   OF   IBON,    ST£EL,    AND    OTUEK   MATERIALS. 
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No.  3623. 
Marks,  S?;^^ 
Diameter,  ".605. 
Sectional  area,  .20  sqaare  inch. 


Applied  loadB. 


Total. 


(Per  square 
I   inch. 


Pounds. 

Pounds. 

200 

1.000 

1.000 

6.000 

2,000 

10.000 

3.000 

15.000 

4.000 

20,000 

5.000 

25.000 

6.000 

30,000 

7,000 

85,000 

8.000 

40.000 

8,600 

43,000 

8,800 

44,000 

9.000 

45,000 

9.200 

46.000 

9,400 

47.000 

9.600 

48.000 

9.800 

49,000 

10,000 

50,000 

10.400 

52.000 

10,800 

54,000 

11,200 

56,000 

11.600 

58,000 

12.000 

60.000 

12.400 

62,000 

U800 

64,000 

13, 200 

66,000 

13,600 

68,000 

14.000 

70,000 

14,400 

72.000 

14.800 

74.006 

f5,200 

76,000 

15.600 

78.000 

16,000 

80,000 

16,400 

82,000 

16,790 

83,950 

Elongation  elonmtion 
V^^^^   ,  per^ch. 


Inch. 
0. 

.000150 

.0U0306 

.000450 

.000690 

.000800 

.000950 

.001100 

.001300 

.C01400 

.001500 

.OOS.'iOO 

.001050 

.005250 

.006300 

.007250 

.008000 

.  010250 

.  011750 

.014500 

.016500 

.018756 

.021750 

.024500 

.027850 

.031000 

.034500 

.038250 

.043250 

.049500 

.055760 

.0650 

.0860 


Inch. 
0. 

.000160 
.000300 
.000150 
.000200 
.000150 
.000156 
.000150 
.000200 
.  000100 
.000100 
.002000 
.000650 
.001200 
.001030 

.000750 
.002250 
.001500 
.002750 
. 002000 
.002350 
. 003000 
.002750 
.003350 
.003150 
.003500 
.003760 
.005000 
.006250 
.006256 
.009250 
.0200 


Permanent 
set. 


Inch. 


SuoceeaiTe  I 

permanent  I 

set.   I 


Remarks. 


Inch. 


Initialload. 


Klastic  limit. 


Tensile  strenj^th. 


General  ntmmary. 

Tensile  atrength  per  sqaare  inch  of  original  section pounds..    83,950 

Blaatie  limit  per  sqaare  inch  of  original  section do —    44,000 

EloDKAtion  per  incn  after  niptn re inch..    0. 1950 

BoojEation  per  inch  under  strain  at  elastic  limit  do 001500 

Bedaetion  in  diameter  at  point  of  raptnre : do 085 

Sedactkmin  area  after  rapture,  per  centum  of  orif^inal  section. 30.7 

Position  of  mpiare ".80  from  neck 

Character  of  broken  sarfaoe silky  flaky.     Opened  first  on  one  side 

XIODgacioD  of  inch  sections ".13,  ".26* 


4- 


96  TESTij    OF   IBON,  STEEL,  AND   OTHKB   MATERIALS. 

No.  3624. 

liiameter,  ".305. 

Secdoaal  area,  .20  sqaare  inch. 


Applied  loodi. 

EIonKAtioD 
per  inch. 

SnooessiTe 
elonntion 
perinoh. 

Mt 

SnooessiTe 
eefc. 

BeiQikfM. 

TotiL 

Per  jMipare 
icoli. 

200 

1  ooc 

1,000 

Inth, 
0. 

.000150 
.000360 
.000600 
.000700 
.000850 
.001000 
.001200 
.001400 
.001450 
.001500 
.001550 
.002400 
.003100 
.004000 
.006850 
.006900 
.008000 
.009850 
.011850 
.014000 
.016100 
.018500 
.020650 
.023250 
.0211500 
.029200 
.032560 
.037100 
.042:»0 
.048260 
.054000 
.063250 
.0800 
.1050 

Inch, 
0. 
.000160 

.oooaoo 

.000150 

.oooaoo 

.000150 
.000150 
.000200 
.000200 
.000050 
,    .000050 
.000050 
.000860 
.000700 
.000900 
.001860 
.001050 

Inch, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
•    .000060 

Inch, 
0. 

Initial  load. 
ElMtioUmit 

Tensile  8tr«u^h, 

2,0S;0            lO.OOO 

4,000 

&,ooo 

6.000 
7.000 
8,000 
ft,  400 
«160« 

«,«oo 

9,000 
9,200 
9,400 
0,600 
0,«00 
10,000 
10,400 
10.800 
11,200 
13,000 
12,000 
12,400 

u,  :m>o 

13,600 
14,000 
14,  400 
14,800 
15.500 
15,000 
10,000 
16,  4  EMI 
lOiTTO 

ao.ooo 

i^,000 
30,000 
36,000 
40,0u0 
42,0i>0 

^:kuoo 

44000 
a:^,  000 

40,0&0 

47,000 

4J?».O00 
19,000 

50,  out) 

S2,t)0O 
64,000 
56,  UOO 
5*(.Q0« 

flo.noo 

(C.OtfO 
&4.000 
60,000 
OS,  000 
70.000 
7-  OPO 
74,000 
7fl,000 
7H,  000 
80,000 
82,000 
K3,J!J50 

.000060 

.OOUOO 
.001850 
.002000 
.002150 
.002100 
.002400 
.002150 
.002600 



.003260 
.002700 
.003860 
.004650 
.006260 
.005900 
.005760 
.009260 
.016760 
.0260 



Gmieral  mtimmarif, 

TpuAile  iLr«D(?tb  ;>f  r  nqoare  inch  of  original  section pooiifts,.    ACt,S50 

ElMtlcliTnit  per  Mfi  nil  re^  inch  of  original  section ...do 44.04H» 

Elqn^^tiott  for  inels  iftermpture ....tnoh..    0,  l<llH> 

Eltiiaifai  iftu  pfriiMli   loder  strain  at  elastic  limit dc  ,..  .OQis^b 

Rcdflctian  in  dmnioti  r  at  point  of  rapture do..,.        ,  105 

H^Tit^titm  in  n,rf>ft  ih  1 1  tT  ruptare,  per  centnm  of  origlDal  section 37.  1 

PoAitioii  of  niT't"^*^      "tftOfrom  n^el*; 

CbHrKrt«i-of  bmken  mirface sUky  serrated.    Opened  fitKi  c^n  nne  nidt^ 

Ktongatlon  of  inch  *ijctiona ....'. .._...  ..".97,  '^9fl• 


TESTS   OF   IBON,  STEEL,  AND   OTHHai    MATERIALS. 

No.  3669. 

Marks,  Sg-M 

Diameter,  ''.504. 

Sectional  area,  .20  square  iuch. 
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Applied 


I 


D^ -«««•«'   per  Inch. 


Inch.      «.^,*?^M.     .        »*^*-  8.^t. 


inci 


pt-r  inch. 


llemarkH. 


Powndg. 

Poundt. 

Iitck. 

200 

1,000 

P. 

1.000 

5,000 

.000100 

2,000 

10.000  ; 

.000250 

3.000 

15,000    1 

.000350 

4,000 

20,000    1 

.000500 

5,000 

2'>,  OfiO    1 

.000760 

«.000 

30,000 

.000900 

7,000 

35,000    ' 

.001050 

8.000 

40,0fr)    1 

.001360 

8,200 

41,000    1 

.001400 

8,400 

42,000 

.001400 

8.600 

43,000 

.001450 

8,800 

44,000 

.001550 

9,000 

4r>,  000 

.002550 

9,200 

46,000 

.005150 

9,400 

47,000 

.006000 

9,000 

48,000 

.007100 

9,  €00 

49,000    1 

.008050 

10.000 

50,000 

.009100 

10,400 

52,000    1 

.011350 

10,800 

54,000    , 

.013500 

li;200 

56,000    > 

.0].''>000 

11,600 

5^.000    1 

. 018100 

12,000 

60,000 

.020050 

12.400 

62,000 

.023600 

12,800 

64,000 

.026750 

13,200    , 

66.000    1 

.030000 

13.600 

68,000    1 

.034000 

14,000    ' 

70,000    , 

.037760 

14,400    1 

72,000    1 

.043500 

14,800    1 

74,000    1 

.  0487«) 

15,200 

70,000    : 

.055000 

15.600 

78.000    ' 

.060000 

16,000 

80,000 

. 070750 

16,400 

82.000 

.1050 

16, 5W 

82.0JO 

.1^00 

—  I 


Inch.  Inch.             Inch. 

0.  0.                     0. 

.000100    .     0.  

.000150         0,  

.000100    '    0.  

.000150     ,     0.  

.00(1200         0.  , 

.OOOLMW         0.  

.OOOIftil         0. 

.0W)3«O  '   .OOOa'U           .000050 

.000050      

0.  

.600050      

.000100      

.001000      

.002600    ' 

.000850      

.001100 

.000060      

.O010.'iO     

.0022riO    

.002150 

.002100 

.OOJ500      

.002560    I 

.002850    ' 

.oo;t2:.o 

.U0;{250    , 

.004000    ! 

.0037o<l     * 

.005760    : 

.005250      

.006250      

.011000    ' 

.013750 

.02i>230      1 

.  04.10        ,   ' 


Initiftl  load. 


ElAHtic  limit. 


Tenaile  siren  j;th. 


Genfiral  summary, 

Tenaile  utrenisth  per  square  inoh  of  original  section ponnda..    82,Ijr>0 

Elastic  limit  per  square  inch  of  original  section ^C"    fri^ 

Elongation  per  inch  after  rupture Inoli..    0.2000 

Elongation  per  inch  under  strain  at  elastic  limit <jo oo].:M 

Ueduclion in  diameter  at  point  of  rupture     ..  , do....        .0*4 

Reduction  in  area  after  rupture,  per  oentiion  of  original  section - .... .        ^7. 4 

Poaitlon  of  mptore -.- v;--: v .' .80  from  neck 

Character  of  broken  aurfece. silky  serrated.  25  per  cent. ;  granular,  75  per  c«nf. 

Elongation  of  inch  sections -24  ,  M6 

H.  Ex.  45 7 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  3670. 
Marks,  llitf 
Diameter,  ''.504. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


'Total. 


Poitmte. 

aoo 

1,000 
2,000 
3,000 
4,000 
5.000 
6.000 
7.000 
8,000 
8,200 
8,400 
8,000 
8^800 
9,000 
A,  200 
ft,  400 
9.600 
9,800 
10,000 
10.400 
10,800 
11.200 
11.600 
12.000 
12,400 
12,800 
18,200 
13,600 
14.000 
14,400 
14.800 
16,200 
16.600 
16,000 
16,390 


Per  eqaare 
inoa. 


PoundM. 
1.000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000^ 
48.000 
49.000 
50,000 
52.000 
54.000 
56,000 
56,000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
81.950 


Elongation 
perlnoh. 


Inch. 
0. 

.000100 
.000800 
.000450 
.000600 
.000800 
.001000 
.001150 
.001350 
.001400 
.001450 
.001500 
.001060 
.004800 
.006000 
.007250 
.008250 
.009000 
.009750 
.012250 
.014000 
.016200 
.019000 
.021500 
.024500 
.027250 
.030500 
.035009 
.039600 


Soooenive 
elonnUon 
perlnoh. 


.050750 

.067000 

.060000 

.0850 

.1400 


Permuient 
set. 


Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.000200 
.000050 
.000050 
.000050 
.000450 
.002850 
.001200 
.001250  I 
.001000  : 
.000750  ; 
.000750  ! 
.002500  . 
.001750 
.002250  I 
.002750  I 
.002500 
.003000  I 
.002750  1 
.003250 
.004500  I 
.004500  I 
.004500  , 
.006750  I 
.006250  I 
.012000  ' 
.0160    I 
.0560 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooessiTe 

pennsnent 

set. 


Inoh. 


RemsrkB. 


Initiiaioad. 


Elastic  limit. 


Tensile  sttencth. 


General  summary. 

Tensile  st rength  per  sqoare  inoh  of  original  seotion pound s . .    81, 960 

Blastio  limit  per  square  inch  of  originM  section do 43,000 

Elongation  per  inch  after  raptnre ^ inch..    0.1800 

Elongation  per  inch  under  strain  at  elastic  limit do .001609 

Reduction  in  diameter  at  point  of  rupture.......  J do 964 

Reduction  in  area  after  rupture,  percentnm  of  original  section 33.9 

Position  of  rupture ".85fromneok 

Character  of  broken  surface silky  serrated,  15  per  cent;  granular.  85  per  oe&t. 

Elongation  of  inch  sections 'M8,  ",95* 


TESTS   OF   IBOM,   STEEL,   AND   OTHEB  MATEBULS. 

No.  3671. 
Marts,  Sl^-i 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
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Applied  loads. 

Elonjcation 
per  inch. 

SnoeeMive 

Pemument 

■et 

^nooessiTe 

permaoent 

■et. 

RemarkB. 

TotaL 

PerMuarD 

Pounds, 

200 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7.000 

8,000 

9,000 

9,200 

9.400 

9,600 

9.80O 

10,006 

10,400 

10.800 

11,200 

11,600 

12.000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14.800 

15,200 

16,600 

16.600 

11 400 

1^800 

16,820 

Fitunds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26.000 
30,000 
86,000 
46.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
53,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70^000 
73,000 
74,000 
78,000 
78,000 
80.000 
82.000 
84,000 
84,100 

Inek, 
0. 

.000100 
.000300 
.000600 
.000660 
.000800 
.001000 
.001160 
.001860 
.001650 
.002000 
.004400 

005260 
.006400 
.007600 
.009750 
.0U650 
.013750 
.016000 
.018260 
.020750 
.033800 
.026260 
.020400 

1 087360 

.049000 

.048250 

.066060 

.0660 

.0800 

.1100 

.1500 

InOi. 
0. 

.000100 

.000200 

.000200 

.000150 

.000150 

.000200 

.000150 

.000200 

.000200 

.000450 

.002400 

.000860 

.001150 

.001200 

.003150 

.001800 

.002200 

.002250 

.002260 

.002500 

.003060 

.002450 

.003150 

.004100 

.003860 

.004060 

.006260 

.006800 

.009950 

.0150 

.0800 

.0400 

Inch, 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 

0. 

Initial  load. 
Elaatic  limit. 

Tensile  strength. 







General  eummary, 

TavaOeatrengthperaqiuveinohof ozlxlnal  section pounds..    84,100 

Xlaatielliiilt]»ersaiiare  inch  of  original  seotioB do 46,000 

Bongation  per  inch  after  rapture inch..    0.2050 

nmigatiiOB  per  inch  nnder  strain  at  elastic  limit do 001650 

Bednetion  la  diameter  at  point  of  rapture do 115 

Sadoetion  in  axea  after  mptore,  per  oentun  of  original  section 40.8 

P)9aitioD  of  niptare ".66  from  neck 

Charaeter  of  broken  sarfiue sillcy  serrated ;  trace  of  granulation 

— *  -lofinoh  aeotionfl ...,,., ,,,,,. ".12, ".39* 


100         TESTS   OF   IBON,    STEKL,    AND   OTHEK   MATERIALS. 


No.  3672. 
Marks,  Sff^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  iDch. 


Applied  loads. 


ToteL 


Per  squAre 
Inon. 


Eloneation 
perlnoh. 


Snocessive 
elonicatioD 
per  inch. 


Permaneut 


SuooeMive 

pennaDent 

set. 


Remarks. 


Poundt. 

200 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

8.600 

8,800 

9,000 

0,300 

0,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

18,600 

14,000 

14,400 

14,800 

IS,  200 

15,600 

16,000 

16.400 

16,560 


Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35.000 
40,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,  OiH) 
48,000 
50,000 
52,000 
64,000 
56.000 
58.000 
60.000 
62,000 
64,000 
66.000 
68,00<) 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
82,800 


0. 

.000150 
.000300 
.000500 
.000650 
.000800 
.000950 
.001150 

.  uoiaoo 

.001460 

.001500 

.  001750 

.003500 

.005500 

.006800 

.007750 

.008750 

.010900 

.013150 

.015250 

.017750 

.020500 

.022900 

.026000 

.029260 

.  032850 

.  037000 

.042000 

.047500 

.064500 

.064250 

.0786 

.1050 

.1400 


IndL 
0. 

.000150 
.000160 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000050 
.000250 
.001730 
.002000 
. 001300 
.000950 
.001000 
.002150 
.002250 
.002100 
.002500 
.002750 
.002400 
.003100 
.003250 
.003600 
.004150 
.005000 
.005600 
.007000  < 
.009760 
. 014250 
.0265 
.0350    I 


Jnek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


Elastic  Umit 


TeDailo  ntroiiKth. 


General  summary. 

Tensile  strength  per  square Inoh  of  original  section pounds..    K^SOO 

Klastio  limit  per  sooareinoh  of  originu  sect  ion do —    44,000 

Elongation  per  inch  after  mptare inch . .    0.  aooo 

Elongation  per  inch  under  strain  at  elastic  limit do 001900 

Redaction  in  diameter  at  point  of  rapture do 06S 

Reduction  in  area  after  rupture,  percentnm  of  original  section 2S.O 

Position  of  rapture l"firom  neck 

Character  of  broken  surface,  granular ;  siiky  serrated  spot  at  the  circumference.  Opened  cracks  in  sar- 

face  of  stem. 
Elongation  of  inch  seoUons ".ai*  ".la 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
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No.  3683. 
Marks,  ^^?J»J 
Diameter,  ".505. 
SectioDal  area,  .20  square  inch. 

Applied  loMbu 

Elonsation 
per  inch. 

Inch. 
0. 

.000200 
.000400 
.000550 
.00075© 
.000900 
.001100 
.001250 
.001400 
.001500 
.001650 
.001650 
.001750 
.002  .'50 
.004250 
.005000 
.006700 
.007500 
.008250 
.009100 
.011400 
.013500 
.015600 
.017500 
.020000 
.022100 
.024750 
.028000 
.031500 
.  034730 
.038250 
.042900 
.048500 
.  055600 
.064750 
.0800 
.ICOO 

.  i:»oo 

per  inch.   '        •«'■ 

i 

Inch.       1       Inch. 
0.               '    0. 
.  000200    1    0. 

SocceMive ' 

Total. 

Per  sqaare 

set. 

Inch. 
0. 

K«mftrka. 
Initial  liMMl. 

Pounds. 
300 

1.000 
2,000 

Pounds. 

1.000 

5.00O 

10.000 

.  000200 
.000150 
.000200 
.000160 
.000200 
.000150 
.000150 
.000100 
.000150 

S: 

0. 

3,000     1        15,000 
4.000            20.000 
5,000     '        35,000 
6,000             30,000 
7.000    1        35.000 
8.000            40.000 
9,000             45,000 
9,400    1        47.000    1 
9.600     ,        48,000 
9,800             49,000    1 
10,000     1        50.000    1 

0.- 
.000060 

Elastic  limit. 
Tenaile  atrength. 

.000050 

.:;:::;;;;; 

1 :.... 

1 

0. 

1 

.000100 
.000500 
.002000 
.000750 
.001700 
.000800 
.000750 
.000650 
.002300 
.002100 
. 002100 

1 

1 

10.200 
10,400 
10.600 
10.800 
11,000 
11,200 

51,000 
52.000 
53,000 
54.000 
56.000    1 
56.000    ; 

/ 

11, 600     1        58. 000 

'...i.;;:.'  ;"■ 

12.000     1        60,000    1 

12.400     i        62.000    1 
12.800     j        04,000 
13,200             66,000 
13.600     '        68,000 

1 

.001900 

.002500 
.  002100 
.002650 

.003500 
.  003250 
.  003500 
.004650 
.005600 
. 007100 
.009150 
.  015250 
.0200 

.  .... 

14,000     1         70.000  • 

14,400     ,         72.000 
14.800     >        74.000 
15.200             76.000 
15,600    1         78,000 
16,000             80.000 
16.400     '         82,000 
16, 800             84, 000 
17.  200             86.  000 
17,600     1         88,000 
18.000              90,000 
18, 070     '         90. 350 





!        ' 



.0300 

General  aummary. 

Teuaile  streogf  h  per  square  iucii  of  original  section ponnds..    90,350 

Elastic  limit  per  scjuare  inch  of  original  soctlon do  ...    49!  000 

EluDfcation  per  inch  after  ruptnro inoli!!    0.2050 

Elongation  per  inch  under  strain  at  elastic  limit do. . . !  .  001750 

Kedaetion  in  diameter  at  point  of  mpture do....        .106 

Redaction  in  area  after  mptare,  per  centum  of  original  section V. . ...''.        87. 1 

Position  of  rapta re [.* 1"  from  neck 

Chiracter  of  broken  sarCace silky  flaky.  85  per  cent. ;  granalar,  16  per  cent. 

UoD^ation  of  inch  sections '/.28*  ".13 
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TESTS  OF  IRON,  STEEL,  AND  OTHER  MATER  lALS. 


No.  3684. 
Marks,  %^^ 
Diameter,  ''.505. 
Sectional  area,  .20  sqaare  inch. 


AppUed  loailM. 

pet  inrh. 

aloujEMekoD 
periocJi. 

net 

SnciwiilTw 

T*l*L- 

pflnnuimt 

net. 

Eetnprkt. 

Fmnd4, 

l.onu 

3.  0<H* 
4,(M>0 
6.OO0 
0,  (kKi 
7,00u 

9,000 
tt,  6tK> 

«,  j^ihy 
mooo 

10,200 
lOH'KJ 

u\im 

10,  *»iiO 
11.000 

u.iioo 

11,000 
12,000 

lii,  40<) 
uaoo 
13,  \im 

13,  *3(}0 

u,ooo 

U,  4«I 

15.  mi 
15,000 

ujm 

16,400 

ie.«uo 

17. -.^^O 
17,  CiOO 

latKJo 

1t40*> 
1B.4:jO 

Poundt. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
48.000 
40,000 
60.000 
51,000 
.52.000 
63,000 
64.000 
55,000 
56,000 
58.000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
92,150 

Jneh, 
0. 

.000150 
.000350 
.000560 
.000750 
.000900 
.001050 
.001200 
.001300 
.001450 
.001650 
.001750 
.001900 
.001950 
.002000 
.002200 
.002750 
.003400 
.005100 
.007100 
.009500 
.0118541 
.014050 
.016050 
.018400 
.020550 
.  023250 
.026500 
.020000 
.  032260 
.036100 
.040400 
.040000 
.061000 
.061250 
.0740 
.0950 
.1300 

Inch. 
0. 

.000150 
.000200 

Inch. 
0. 
0. 
0. 

Inch. 
0. 

Initial  loftil. 
ElMtic^  Uttdt. 

Tensile  Htiensth. 

.000200         0. 
.000200         0. 

.000150 
.000150 
.000150 
.000100 
.000150 
.000200 
.000100 
.000150 
.000050 
.000050 
.000200 
.000560 
.000660 
.001700 
.002000 
.002400 
.002350 
.002200 
.002000 
.002350 
.  002150 
.002700 
.003250 
.002500 
.003250 
.003850 
.004300 
.005600 
.005900 

.012750 
.  0210 
.0350 

0. 
0. 
0. 
0. 

General  summary, 

T«D«ll'^  Mtnngtb  per  sqaare  inch  of  oripnal  aection pontkdi.-    0^150 

SliiHt^c  lluiitper  saoareinchof  orif(inalHocti<tu do.,..    ^000 

Flu  u  pk  T I  Qii  per  incn  after  rapture *iiwh..     0.1900 

£lf>ti^alioD  per  inch  nndcr  strain  at  elastic  limit _,..,.<]«■  w-  .OOSDOi 

KjMlDctJoii  m  diameter  at  point  of  rapture , do....        .089 

Ee^ucnian  in  area  after  ruptare,  per  centam  of  criglnal  section 30^7 

Boairlon  of  rupture  ,.,_,.  I"  froui  tit*oV 

ChjinKJt4;r  of  broken  surface granular;  flaky  spot  at  tbe  circiimrcire'nc* 

Eloni^ntiati  of  incli  sections _ , .."A5.  '*.2i* 


TESTS   OF 

Marks,  ^«rM 

Diameter,  ".505. 

Sectional  area,  .20  sqnare  inch. 


lEON,  STEEL,  AND  OTHEB  MATERIALS. 
No.  3685. 
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Applied  loAda. 


PouudM. 
200    I 
1,000    i 
2,000    j 

4,000    I 

s»ooo   , 

8,000    I 

7,000    , 

8,000 

0.000 

9;  000 

0.800 
10,000 
10.200 
10,400 
10,600 
10,800 
11,200 
11,000 
12,000 
12,400 
U800 
13,200 
13,000 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17.600 
18^000 
18,160 


Povndi, 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
35.000 
40.000 
45.000 
48.000 
48,000 
50,000 
51,000 
58.000 
53,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66^000 
68,000 
70,000 
73,000 
74,000 
76^000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
90,800 


Elongation 
pormoh. 


Ineh. 
0. 

.000150 
.000350 
.000550 
.000700 
.000890 
.001050 
.001250 
.001400 
.001550 
.001600 
.001650 
.001750 
.001900 


Snooesaive  i 
elongation 
perlnch. 


Permanent 
set 


Inch, 


.025550 

.028500 

.031560 

.035350 

.038900 

.044750 

.051400 

.059250 

.0700 

.0850 

.1200 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
U. 


Sncceselve 

pennanent 

set. 


Ineh, 


Remarkii. 


Initial  load. 


Ineh. 

a 

.000150 
.000200 
.000200 
.000160 
.000100 
.000200 
.000200 
.000150 
.000150 
.000050 

.000060      1 

.000100 J  RlMtielimlt. 

.OOOICO 


.000050 


•f 


.003400 

.001090 

.006350 

.001960 

.007400 

.002050 

.009400 

.002000 

.011400 

.002UOO 

.013400 

.002000 

.019660 

.002250 

.017900 

.002250 

.020350 

.002450 

.022600 

.002250 

:i 


.002050  I. 

.003050  I 

.003800  . 

.004350  . 

.001850  . 

.006650  I. 

.007850  ;, 

.  0107  JO 

.OloO 

.0350 


I  Tenclle  atrengtb. 


General  $uMmary» 

IhDaOe atrensth  per  aqnare  inch  of  original  eection pounds..    90,800 

Elastie  limit  per  square  inch  of  original  section do 50,000 

BoniBatkm per inon after raptare inch..    0.1760 

Bsngatlom  per  Inch  under  strain  at  elastic  limit do 001760 

Sednetion  in  diameter  at  point  of  mptnre do p75 

Bedaedon  In  Area  after  mptoie, per  centum  of  original  section 27.4 

Borttlon  of  rupture ».80  from  neck 

Cbflraeter  of  broken  sorflMse nilky  flaky,  40  per  oent. ;  granular,  60  per  cent. 

neagationof  inchseetions 'Ml,  ".24* 


104  TESTS   OF   IRON,  STEKL,  AND  OTHER   MATERIALS. 

'     3^0.  3686. 
Marks,  ^^^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


Applied  loude. 

£lonf;atioD 
'per  iiicli. 

SuccuHflive 
elon^^atinu 
per  inch. 

Permaneut 

HCt. 

Successive 

permanent 

set. 

Inch. 
0. 

Kemarks. 

Total. 

Per  square 
ini-h. 

P0U7ldt. 

1,000 
5,000 
10,000 

ir>.uoo 

Poundit. 

200 

3.000 

2,000 

3,000 

Inch. 
0. 

.000100 
.000300 
.000500 
.000050 
.000800 
.001000 
.001200 
. 001350 
.001.500 
. 001600 
.001700 
.001800 
.001950 
.002000 
,  003750 
.  005150 
.006000 
.006750 
.  008100 
. 010500 
.  013000 
.015000 
. 017500 
.019500 
.021500 
. 023400 
.  025650 
.028500 
.  031750 
.035250 
. 040000 
.  04425^) 
.  049750 
.  (J57250 
.  0670 
.  0800 
.  1300 

Inch. 
0. 
.000100 
.000200 

Inch. 

0. 
0. 
0. 

Initial  load. 

. 000200        0. 

4.000     1        20,000 
5, 000     1        25, 000 
6,000     1        30.000 
7.000     1        35,000 
8.000             40,000 
9,000    i        45,000 
0. 600     1        48. 000 

.  000150         0. 

.  000150         0. 
.  000200         0. 
.  000200       0. 

. 

Elastic  limii. 

.  000150 
.  (J00150 
.000100 
.000100 
.000100 
.000150 

0. 

9,800 
10, 000 
10.200 
10,400 
10,  OiiO 

10,  800 
11, 000 
11.200 

11.  COO 
12, 000 
12,400 
12,800 
13,200 
13,600 
14, 000 
14,400 
14,800 
15,200 
15,600 
16,  000 
10, 400 
16,800 
17,200 
17, 600 

49, 000 
50,000 
51,000 
52,000 
5.3,000 
54.000 
55,000 
50, 000 
58, 000 
00,000 
02,000 
64,000 
66,000 
68, 000 
70,000 
72,000 
74,000 
76, 000 
78.000 
80,  000 
82. 000 
84, 000 
86,  000 
88,000 
«0. 000 



1 

.000050 
.001750 
.001400 
.000850 
.  000750 
.001350 
. 002400 
.002500 

.002000 
.002500 
. 002000 
.002000 
.002900 
.002450 



f 

.002650 

.003250 

.  003500 

.  004750 

.004250 

.005500 

. 007500 

.009750 

.0130 

.0500 

1 



18,0U0 

18,400    '        92,000 
18, 770             03.  850 

Tensile  strength. 

\ 

General  aummarif. 

Tensile  strsn^h  per  square  inch  of  ori«:inal  section ponnds..    93,860 

Klastio  liuiit  per  souare  inch  of  original  section do. . .      52  000 

Elouf^tion  i>er  inch  after  rupture .".inch       0  1800 

Elongation  per  inch  under  strain  at  elastic  limit do 0«au(iO 

Reduction  in  diameter  at  point  of  rupture  do.  . .        .  065 

Bednction  in  ai-ea  after  rupture,  per  centum  of  original  section ....!'..       23. 9 

Position  of  rupture #. #/.75  fraok  neclc 

Character  of  broken  surface silky  flaky,  45percent.*i'griinuiar,  55  per  cent. 

Elongation  of  incli  sections 7 .".24*  ".  12 


TESTS   OP. IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3494. 
Marks,  %^^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


105 


Applied  loads. 


TotaL    I 


Per  square 


per  men.    |   p^^inch.  "*""       j       net.        , 


Remark  H. 


Inch.       1 

IfuOt, 

0. 

0. 

.000100  > 

.000100 

.000250 

.000150 

.000400 

.000150 

.000600 

.000200 

,000750 

.000160 

.000950 

.000200 

.001100 

.000150 

.001250 

.00015U 

.001400 

.000150 

. 001450 

.000050 

.001600 

.000050 

.002400  , 

.000900 

.003500  1 

.001100 

.007000 

.003500 

.007000 

.000900 

.008900  . 

.001000 

.OOUOOO 

.001000 

.010850  ' 

.000950 

.011850  j 

.001000 

.013500  , 

.001650 

.014500  ' 

.001000 

.015500  1 

.001000 

.016400 

.000900 

.  017650 

.001150 

.010650 

.002000 

.022400 

.002860 

.025500  i 

.003100 

.028900  ; 

.003400 

.032000  1 

.003100 

.036250  1 

.004250 

.041400 

.005150 

.047000  1 

.005600 

.053500  1 

.006600 

.062600 

.009100 

.0800 

.0174 

.1000 

.0200 

.1560 

.0550 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch,       I 


I  III  Mai  load. 


ElaAtio  limit. 


TeoHile  strength. 


General  summary. 

Tensile  HtreD^th  per  square  inch  of  oriffiosl  section  poandn..     86,000 

Elastic  limit  per  nqoareincli  of  originsi section do  ...    47,000 

Ekng^ation  per  incb  after  mptnre inch..    0.2050 

fioDgation  per  inch  under  strain  at  elastic  limit do  —  .  001500 

Kedactionie  diameter  at  point  of  rapture. do  ...        .075 

Radnction  in  area  after  rupture,  per  centum  of  original  section 27.4 

Positk»  of  rupture * a  ".60  from  neck 

ChjuticteT  of  broken  surface granular,  60  per  cent.;  silky  serrated,  40  per  cent. 

Sloogation  of  inch  sections ".25*,  ".16 


106  TS8T8   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3495. 

Marks,  I^Tm 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  IcMifdB. 


Total. 


Per  sqcuure 
inon. 


F<mnd». 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 

*  35,000 
40,000 
45,000 
46,000 
47,000 
48.000 
40,000 
60,000 
51,000 
62,000 
53,000 
54,000 
55,000 
60.000 
57,000 
58,000 
50.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,900 


ElOBMtlQII 

perlnoh. 


Inek. 
0. 


SuooeMive 
elongation 
per  moh. 


Inch. 


Permaaent 


.000100 

.000100 

.000250 

.000150 

.000450 

.000200 

.000600 

.000150 

.000800 

.000200 

.001000 

.000200 

.001200 

.  000200 

.001350 

.000150 

.001650 

.000200 

.  001700 

.000150 

.003250 

.001550 

.007000 

.003750 

.007850 

.000650 

.009000 

.001150 

.009900 

.000900 

.  010700 

.000800 

.011650 

.000950 

.012760 

.  001100 

.013850 

.001100 

.014860 

.001000 

.(ttOOOO 

. 001150 

.017106 

.001100 

.018600 

.001400 

.020000 

.001500 

.022300 

.002300 

.025260 

.002950 

.028500 

.003260 

.032050 

.003550 

.036400 

.004350 

.041000 

.004600 

.046500 

.005500 

.052250 

.  0057.50 

.061000 

.008750 

.0760 

.0140 

.0900 

.0150 

.1500 

.0600 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Baoceaiive 
permanent 


Inch. 


Kemarke. 


Initial  load. 


Biastio  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqoare  inch  of  original  section poiuida..    88,900 

Slaetic  limit  per  square  inch  of  original  section do 46,006 

Elongation  per  inch  after  rupture inch..    oTmOO 

Elongation  per  inch  under  Htrain  at  elastic  limit do 001560 

Redaction  in  diameter  at  polntof  rapture do 116 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.3 

Pooition  of  rnptaro ''.06  firam  neck 

Character  of  broken  snrfaoo allky 

Elongation  of  inch  seetlous /'.I4J  «,34* 


TESTS   OF   IHON,  STEEL,  AND   OTHER  MATERIALS. 

No.  3496. 

Marks,  S?r/5 

Diameter, '  .605. 

Sectional  area,  .20  square  inch. 
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AppUed  loadB. 


TotaL 


aoo 

1,000 

S,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

0,000 

9.200 

8,400 

0.000 

9,800 

10.000 

10, 200 

10.400 

10.  000 

10,800 

11,000 

11,200 

11,400 

11,000 

11,S00 

12,000 

12.400 

12,800 

13,200 

i8,aoo 

14,<M0 
14.^00 
14.800 
15,200 
IS.  600 
16,000 
16.400 
10,800 
17.200 
17,600 
18.000 
18.040 


Per 


raanare 
incli. 


1,000 
5.000 
10,000 
1^000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
46,000 
47.000 
48,000 
40,000 
60,000 
61,000 
68.000 
68,000 
54,000 
56.000 
50.000 
67,000 
68,000 
60.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
90.000 
90,200 


Elonfl 
perlnoh. 


0. 

.000150 
.000300 
.000450 
.000050 
.000850 
^001000 
.001200 
.001350 
.001500 
.001550 
.OOIAUO 
.  001700 
.002500 
.004500 
.005600 
.006550 
.007400 
.008350 
.009100 
.010250 
.011050 
.012000 
.013000 
.013900 
.016500 
.019000 
.021250 
.023250 
.0257;)0 
.028500 
.032000 
.035000 
.039250 
.043750 
.030000 
.057500 
.0050 
.0850 
.1150 
.1300 


Snceewive 
elongation 
per  Inch. 


/ticft. 

0. 

.000150 
.000150 
.000150 
.0002UO 
.000200 
.000150 
.000200 
.  000150 
.00015U 
.000050 
.0C0050 
.000 100 
.000800 
.  0U200O 
.001100 
.000050 
.000850 
.000050 
.  (K)07.50 
.  001150 
.000800 
. 000950 
. 001000 
.000900 
.00.600 
.  1)02500 
.  002250 
.  002000 
.002500 
.002750 
.003500 
.003000 
.004250 
.004500 
.006250 
.007500 
.0075 
.0200 
.0300 
.0150 


Permanent 
set. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Suooesnive 
permanent 


Remarks. 


Initial  load. 


Elaatic  limit. 


Tensile  strength. 


General  summary. 

Tenaile  strength  per  square  inch  of  oriKinal  Hectiou : pounds..    00,200 

Slastio  limit  per  square  inch  of  original  section do —    48.000 

Blon^sation  per  inch  alter  rupture inch..    0.2()00 

KloDgation  per  inch  under  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  rupture do 105 

Seduetion  in  area  after  rupture,  per  centum  of  original  section 37.1 

Position  of  ropturo ".90  from  neck 

Character  of  oroken  surface wlky 

Klougation  of  inch  sections ".27*,  ".18 


108  TESTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3497. 
Marks,  m  t,  m 
Diameter,  ".606. 
SectioDal  area,  .20  square  inch. 


AppUed  loads. 

£lonR»tion 
per  inch. 

Penmuieut 

net. 

SuoceBsive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pound*. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

9.200 

9,400 

9,600 

9,800 

10, 000 

10.200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,  800 

13,200 

13,600 

14,000 

14.400 

14,800 

15,200 

15,000 

16.000 

16,400 

Poundt. 
1,000 
5.0UO 
10,000 
15,000 
20,000 
25,000 
30,000 
•St5,000 
40,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,  OOO 
00.000 
62, 000 
64,000 
66,000 
68,000 
70.000 
7  J,  WK) 
74,000 
76,000 
78,000 
80,000 
82. 000 

Inch. 
0. 

.000100 
.000250 
.000450 
.000600 
.000800 
.000950 
. 001150 
.001350 
.001500 
.001550 
.001600 
.002500 
.005100 
.006000 
.006050 
.007600 
.008350 
.009150 
.010150 
.011250 
.012250 
.018000 
.014250 
. 015250 
.017350 
.010500 
.  022100 
.  024550 
.027350 
.  030550 
.  034000 
.037900 
.04'2;J50 
.  048250 
.054500 
.0625 

Inch. 
0. 

.000100 
.000150 
. 000200 
.000150 
. 0002U0 
.000150 
.000200 
.000200 
.000150 
.000050 
.000050 
.000900 
.002600 
.000900 
.000950 
.000650 
.  000750 
.000800 
.001000 
.  001100 
.001000 
.000750 
.001250 
.  001000 
.002100 
.002160 
.002600 
.002460 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 

.  002800 

.003200 
.  0034.50 
.003900 
.004450 
.005900 

1 

.000250 
fiOfUt 

I 

10,  i-00            84,  000 
17,200            86,000 
17.  GOO            88, 000 
17,  680             88. 400 

. 0800        1      . 6i75 

.1050              .  0250 
. 1400               . 0350 

Tensile  strength. 

General  nummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .    88, 400 

Elastic  limit  per  sqaaro  inch  of  original  section do 47,000 

Elongation  per  inch  after  rupture inch . .    0. 2200 

Elongation  per  inch  under  sirain  at  elastic  limit do. ...  .  OOIOOO 

llcductionin  diameter  at  point  of  rupture do 115 

deduction  in  area  after  rapture,  per  oentam  of  original  seotlon 40. 3 

PoHitiun  of  rapture at  middle  of  stem 

C liaracter  o f  broken  surface silky 

Elongation  of  inch  sections ".25*,  ".19 


TESTS   OF  IRON,  STEKL,  AND   OTHEK   MAT£K1AL». 

No.  3538. 
Marks,  ??rJ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


lO'J 


Apitlied  loads. 


T«t^ 


200 
1.000 
2,000 
8»000 
4.000 
5.000 

e,ooo 

7.000 
8,000 
9.000 
9,000  ' 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16^800 
17,120 


Per  saottre 
inon. 


Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
48,000 
40,000 
50.000 
51,000 
62.000 
63,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
85,600 


Eloof^ation 
per  inch. 


Inch, 
0. 

.000100 
.000300 
.000500 
.000690 
.000800 
. 001000 
.001200 
.001350 
.001500 
.001650 
.003350 
.008000 
.008750 
.009250 
.010000 
.011050 
.012050 
.013150 
.014500 
.015550 
.016550 
.017550 
.020150 
.022850 
.035630 
.029000 
.032550 
.036650 
.041250 
.046750 
.053250 
.061250 
.0750* 
.0950 
.1400 


Saoce«airn 
eloiijratinD 
per  iucli. 


Inch. 
0. 

.000100 
.  OOO'JOO 

.  uou-joo 

.OOOI.'H) 
.OOOISO 
.000200 
.000200 
. 000150 

.oo«»ir.o 

.0(HII50 

.001700 

.004650 

.  000750 

.OOOoOO 

.000750 

.001050 

. 001000 

.001100 

.0013.50 

.001050 

.001000 

.001000 

.002600 

. 002700 

.002800 

.003350 

.003550 

.004100 

.004600 

.005500 

.006500 

.008000 

. 013750 

.0200 

.0450 


PerniADODt 
sol. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


p<Tn>aiit*ut  I 
8el.         I 


HemarlcB. 


Inch. 


luittul  load. 


.1 


Rlft.s(io  limit. 


Tensile  strongtb. 


General  summary. 

Tensile  strength  per  sqnare  inoh  of  origisal  section pounds..    85,600 

SlAstie  limit  per  sqoare  inch  of  original  section do 48,000 

Elongation  per  incn  after  rapture inch..    0.2100 

Elongakton  per  inch  under  strain  at  elastic  limit do 0016.50 

Bedactlon  in  diameter  at  point  of  rapture do 075 

Bedoetion  in  area  after  raptore,  per  centam  of  ori.i;iTial  Hcction 27.4 

Foaitianafniptare ''.65  from  neck 

Character  of  broken  VBrflaoe,  granular,  60  per  cent. ;  silky  flaky,  40  percent.    Opened  cracks  in  sarface 

of  stem. 
moDgatioD  of  inch  sections ".18, ''.274* 


110  TESTS   OF   lEON,  STEEL,  AND   OTHER   MATERIALS. 

No,  3539. 

Marks,  «|?ri? 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 


AppUedloAdB. 

perSioh. 

SaooeaeiTe 

dongatioD 

perlnoh 

Permanent 
set. 

Snooeasive 

permanent 

set. 

Kemarks. 

TotaL 

Per  square 
inch. 

PoiMuit. 
300 
1,000 

•  a^ooo 

8.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
9,200 
9,400 
9,600 
9,800 
10,000 
10.200 
10,400 
10,600 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
18,200 
18,600 
14.000 
14.400 
14,800 
15,200 
16,600 
16,000 
16,400 
16^800 
16,900 

Poundt, 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
86.000 
40,000 
46,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61.000 
62,000 
53,000 
64,000 
65,000 
66^000 
67,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
84^500 

Inek, 
0. 

.000150 
.000800 
000450 
.000650 
.000800 
.000950 
.OOlltW 
.001250 
.001450 
.002250 
.002000 
.006250 
.007250 
.008100 
.008900 
.009760 
.010700 
.011900 
.014100 
.016100 
.019000 
.021100 
.028900 
.026750 
.080650 
.034050 
.038500 
.041250 
.049400 
.056750 
.0670 
.0850 
.1150 
.1450 

Inch, 
0. 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000150 
.000200 
.000800 
.000650 
.003350 
.001000 
.000850 
.000800 
.000850 
.000950 
.001200 
.002200 
.002000 
. 002900 
.002100 
.002800 
.002850 
.003900 
.003400 
.004450 
.002750 
.008150 
.007350 
.010250 
.0180 
.0300 
.0300 

Inch, 
0. 
0. 
0. 

0. 
0. 
0.. 
0. 
0. 
0. 

Inch. 
0. 



Initial  load. 

1 

EUatio  limit. 

Tensile  atPongth. 

!"  i: :: 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    84,600 

Elastic  limit  per  square  inch  of  original  section do 45,000 

Elongation  per  inch  after  rupture inch..    0.2500 

Elongation  per  inch  under  strain  at  elastio  limit do 001450 

Reduction  in  diameter  at  point  of  rupture do 136 

Ked  action  in  area  after  rupture,  percentutn  of  original  section 48.3 

Position  of  rupture V  fkt>m  neck 

Character  of  broken  surface silky.    Opened  cracks  in  surface  of  stem 

XUmgatlonofiAohwotiona «. ".15,  ".85* 


T£8T6   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 


Ill 


No.  3426. 
Marks,  11;^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


AppUed  loads. 


TotaL 


Peraoiuae 
hion. 


Foundt. 
200 

1.000 
2,00« 
8,000 
4.000 
6,000 
6,000 
7.000 
8.000 

t;000 

10,000 

10, 200 

10,400 

10.000 

10,800 

11,000 

11,900 

11,400 

11,000^ 

11,800 

12,000 

12.400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800    I 

15,200 

15,600 

16^000 

16,406 

16^806 

17,200 

17,420 


Pounda. 
1,000 
6.000 
10,000 
16.000 
20.000 
26,000 

ao.ooo 

25^000 

40,000 
46^000 
50,006 
61,000 
62,000 
68,006 
64,000 
56,006 
50,000 
67,000 
58^000 
58,000 
00.000 
62,000 
64.006 
66,000 
68,000 
70,000 
72.000  I 
74,000 
76.000 
•78,000 
80.006 
68,000 
84,000 
86,000 
87,100 


fttbn 
perlnoh. 


D. 
.000100 


.001106 
.001256 
.001466 
.001650 
.007000 
.008500 


.010100 
.011250 
.012360 
.018300 
.014250 
.015050 
.016050 
.018600 
.021000 
.028500 


.029200 

.038266 

.687000 

.040656 

.046100 

.652506 

.061100 

.0750 

.0060 

.1400 


SncoaaaiTe 
elonimtloii 
p«r  inoh. 


Inch. 


.000100 
.000160 


.000160 
.000200 
.000160 
.000160 
.000160 
.000200 
.000200 
.005350 
.001600 
.000800 
.000800 
.001150 
.001100 
.000060 
.000060 
.000800 
.001000 
.002450 
.062600 
1002500 
.002660 
.003200 


.003750 

.003860 

.006250 

.006400 

.008600 

.0138 

.0200 

.0450 


Permanent 


Inch, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaooesolTe 

permanent 

tet. 


Inch. 


Remarks. 


Initial  load. 


Blastio  limit. 


Tensile  strength. 


General  tummary, 

Teasfle  atrwiffth  per  square  inch  of  original  section pounds..    87,100 

^    "» limit  per  sqoareinob  of  originaTsection do —    50,000 

"    I  per  inon  after  rapture inch..    0.2100 

J  per  inch  nnder  strain  at  elastic  limit do C01650 

i  in  diameter  at  point  of  rupture do 185 

Sednotlon  in  areaafbernipture,per  centum  of  original  section 46.2 

~       '    lofrnptuie ''.65 ftom neck 

:  of  broken  sorfiMse silky 

I  of  inch  sections - ".66.  ".88* 
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TESTS   OP    IRON,  STEEL,  AND    OTHER   MATERIAL^. 


Marks,  =g?rM 


No.  3427 


Diameter,  ".506. 

Sectional  area,  .20  square  iuch. 


Applied  loads. 


Total. 


Poundt, 

200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
9.000 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11.400 
11,600 
11,800 
12,000 
12,400 
12,800 
18,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16.800 
17,200 
17, 670 


Per  aauare 
incD. 


Pounds. 
1.000 
5,000 
10,000 
16,000 
20.000 
25.000 
30,000 
35,000 
40,000 

.  45,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82.000 
84,000 
86,000 
87,860 


Elongation 
per  inch. 

i 


Sucoeseive !  p^__,-„^,.*   8ucce«aiTe 
elongHtion  i  P*™jn«"t,  permanent 
per  Inch.   I       «•<•        |  "^  Ret. 


R4  iiiarkii. 


Inch. 
0. 
.000150 
.000300 
.000450 
.000700 
.000850 
.001000 
.001150 
.001300 
.001450  [ 
.001550  i 
.001650  . 
.005000  I 
.007400  I 
.007900  I 
.008600 
.009600 
.010550  I 
.011500 
.012400  I 
.013500  I 
.014500  I 
.016600  ; 
.018500  I 
.020500 
.032600 
.025400 
.028400 
.032750 
.036400 
.089660 
.044750 
.051260 
.0600 
.0650 
.0850 
.1350 


Inch. 
0. 

.000150 
.000150 
.000150 
.000250 
.000150 
.000150 
.000150 
.000150 
.000150 
.000100 
.000100 
.003350 
.002400 
.000500 
.000700 
.001000 
.000950 
.000050 
.000900 
.001100 
.001000 
.001100 
.002900  t 
.002000 
.  0021<?0 
.U02800 
.003000 
.  003350 
.0a'{650 
.004150 
.005200 
.  OOOfiOO 
.OOSTAO 
.0050 
.0200 
.0500 


hich. 


Inch. 


Initial  load. 


Elastic  limil. 


Tenttile  8treu;;tli. 


General  summary. 

Tensile  strength  per  aqoare  inch  of  ordinal  section pounds..    87,856 

Blastio  limit  per  soaare  inch  of  original  section do  ...    40.000 

Elongation  per incn after  rupt ore  inch..    0.2100 

Slongationper  inch  under  strain  at  elastic  limit do 001650 

Bednction  m  diameter  at  point  of  mptnre do 135 

Kednction  in  area  after  mptnre,  per  centam  of  original  section 46.2 

Position  of  mptnre 1".  10  from  neck 

Character  of  broken  surface silky 

ElongatUmofinohseotiona ,.,, ,.,..''.28*,  ".14 


TESTS   OF   IRON,    STEEL,    AND    OTHER    MAT£RrAX.S.  113 

No.  3428. 


JUdrKK,    U   rj,^   jj 


*•*"-' -*^^»  M  T,  M 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Appli€d  loadii. 


Totel. 


Pounds. 

1,000 

2.000 

3.000 

4.000 

5.000 

6^000 

7,000 

8,000 

0,000 

S.000 

8,800 

10.000 

10.200 

10,400 

10, 600 

10,800 

11.000 

11.200 

11,400 

11,600 

11.800 

12.000 

12.400 

12.800 

13.200 

13,600 

U.0OO 

14.400 

14,800 

15.200 

15.600 

16,000 

10.400 

16.800 

17.200 

17,480 


Per  sqaart) 
incb. 


PmtndJi. 

1,000 
5.000 
10,000 
15,000 
20,000 
25,006 
30,000 
35.000 
40.000 
45,000 
48,000 
40,000 
50,000 
51,000 
52, 000 
53,000 
St,  000 
55,000 
56.000 
57.000 
58,000 
58.000 
60,000 
62,000 
64,000 
66^000 
68,0«>0 
70,000 
72.  (HM) 
74,000 
76,000 
78,000 
80.000 
8J,000 
84,000 
86,000 
87.400 


EloDfptioD 
p«r  inch. 


Inch. 

u. 

.000100 

.000300 

.000450 

.000650 

.000800 

.000850 

.001100 

.001360 

.001500 

.001600 

.003400 

.001500 

.008800 

.007600 

.008600 

.008300 

.010050 

.011000    i 

.012050    ' 

.013050    I 

.014100    I 

.0i{.060 

.•ITJOO    , 

.010660    I 

.0-22000    ; 

.024600    I 

.027500    , 

.0:W760    I 

.034250    1 

.038260    I 

.<H3100    I 

.040350 


Sacoesiiive 
elongation 
pvr  inch. 


.0660 
.oaiO 
.1150 


Ponnanent 
set. 


Inch. 

.(MK)100 
.000200 
.000150 
.000  jOO 
.000150 
.000150 
.000150 
.  0002.50 
.000150  < 

.000100  ! 

.OOIHOO 
.001100 
.002400 
.000700 
.000800 
.000800 
.  O0U75O 

.o<HMiao 

.001030 
.001000 

.ooia'M 

.000860 

.002150 

.002350 

.002450 

.002600 

.002800 

.0032£0 

.003500 

.004000 

.004850 

.006230 

.007150 

.0085 

.0200 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SucoeasiTe 
pemiaoent 


Tneh. 


11'  markM. 


Initial  loa<l. 


Elaatic  limit. 


0300        ! \ I  Tensile  Btn>n St li. 


GcTieral  summary. 

lenailestren^h  per  aquare  inch  of  origin^  section ponnda..    87,400 

KlaeUc  limit  p«r  sqaare  inch  of  original  section do  ...    48, 000 

'^noogation  per  incn  after  mptnre i  nch . .    0. 1 000 

fflonsEatlon  per  inch  nnder  strain  at  elastic  limit do 001600 

Kednction  In  diameter  at  point  of  roptore do 125 

Bedactionin  aroa  afkpr  mptare,  ]>eroentam  of  original  section 43.3 

Position  of  rapture '^OOfiromneck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".08,  ".28* 

H.  Ex.  45 8 


114  TESTS   OF   IRON,  STEEL,  AND   OTHER   IL^TEMALS. 

No.  3429. 
Marks,  S^2 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 


AppUed  loads. 

Blonffalion 
per  inch. 

Successive 
elonntion 
porlnoh. 

Inch. 
0. 

.000100 
.000200 
.000200 
.000150 

Permaoent 

set. 

Saccessive 

permanent 

set 

Remarks. 

TotoL 

Pertquitfe 
inch. 

Poundi, 
200 
1,000 
2,000 
8,000 
4,000 

Pounds. 
1.000 
6.000 
10,000 
16,000 
20,000 
26,000 
80,000 
36,000 
40,000 
46,000 
48,000 
49,000 
50,000 
51,000 
52.000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
61.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76, 000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 

Inch. 
0. 

.000100 
.000300 
.000500 
.000650 
.000850 
.001000 
.001150 
.001350 
.  001500 
.001660 
.001700 
.006500 
.007200 
.0078.70 
.  008830 
.009700 
.  010760 
.011700 
.012600 
.0134,50 
.  014500 
.015550 
.017750 
.020300 
.  023000 
.  025600 
.028400 
.031650 
.  035250 
.039500 
.044400 
.050600 
.0575 
.0650 
.0850 
.1250 

Inch. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Blastio  limit. 

6,000 

.000200         0. 

6.000 

.000150 
.000150 
.000200 
.000150 
.000160 
.000050 
.004800 
.000700 
.000660 
.001000 
.000850 
.001050 
.000950 

0. 

0. 
0. 

tIooo 

8,000 

1      9,000 

,    »,floo 

1 

i      0;80Q 

1 

1    10,000 

f 

.     10,200 

1            '     '** 

f    10.400 

1 

1    10,600 

i 

i    10,800 

11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 

1 

.000900 
.000850 
.001050 

.001050 

.002200 

.002550 

.002700 

.002500 

.002900 

.003150 

.003700 

.004250 

.004900 

.006200 

.0069 

.0076 

.0200 

.0400 

i 

;    12,800 

13, 200 

13,600 

14,000 

14,400 

14,800 

15,200 

'     1^600 

16,000 

I    16,400 

'    16,800 

17,200 

17,600 

TftimUe  strtmi;tli. 

General  summary, 

TcDNile  strength  per  square  inch  of  original  section poanda       68  000 

BlastlcUmit  per  sQuare  inch  of  original  section rVdo    '      40*000 

Rlongation  per  inch  after  mptare inch'     0  1950 

EIongaUoB  per  inch  under  strain  at  elastic  limit do    *     001700 

llcdnction  in  diameter  At  point  of  niptnre do.!!.       .125 

n  eduction  in  area  after  rupture,  per  centum  of  original  section .'.".'.... 43.3 

Ponition  of  rupture....^. ".45fi^mneck 

Characterof  broken  surface ailjty 

Elongation  of  inch  sections ."*.*.."...'....".'. ".28*  ".11 


Y-  -  ~7o.oo  ^  yo.^o      -  -^ 


H  Ex  45  50  2 


TESTS   OF   IBON,  STEEL,  AND   OTHER    MATERIALS. 

JACKET&-Z,^INCR  RIFLES. 

No.  3563. 

Diameter^  ".605. 

Seotional  area,  .20  square  inch. 
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Applied  loads. 


Bl<»g.tio„  ??!'=„'!;!;•  1  Penu.»ent ,  ^'t^ZJ^^^ 


cluDKntioD 
per  inoh, 


peniiatieiit 
sot. 


Remarks. 


Inch. 


I 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


JlhCh. 


Initial  1oh<1. 


Inch, 
0. 
.000100 
.000200 
.000200 
.000150 
.000150 
.000*.>00 
. 000200 
.000200 
.  0002(10 

.  oooor>o 

.000050  i I 

.000050  

0.  I 

.000050  I I '  Elastic  limit. 

.000700  i , 


I 


.002000 
.001400 
.001050 
. 000800 
.001150 
. OOdhOO 
.(00700 

.  nomyo 

.  000950 
.OOlO.'iO 
.002150 
.002150 
. 002350 
. 002550 
.  0029:»0 
. 002050 

.  00:5100 

.  004350 

.004000 

. 005500 

.0U6650 

.0075 

.0100 

.  oaoo 

.0400 


ToDHilo  utrength. 


Oeneral  snmmartf. 

Tensile  streDgth  per  square  inch  of  orif^ual  section  pounds. .    90.  H50 

ElaaCio  limit  per  square  inch  of  original  section do 50. 000 

EloDKatiOD  per  inch  after  rapture incii..    0.  I90(i 

KlonfEatimi  per  inch  under  strain  at  elastic  limit ilo 001800 

Reduction  in  diameter  at  point  of  rupture do 065 

Seduction  in  area  after  rupture,  i>er  centum  of  original  section 2'A.  9 

PoaStum  of  mptnre V'.IO  from  neclc 

Ctaarsoter  of  broken  surface prarmlur  ;  silky  spot  at  the  circumference 

lElongation  of  inch  sections ".21*,  ".17 


116  TESTS   OP   IRON,  STEEL,  AND    OTHER  MATERIALS, 

No.  3564. 
Marks,  ^tX 
Diameter,  ''.605. 
Sectional  area,  .20  square  inch. 


AppUed  loads. 

ElonsatioD 
permch. 

Suocesiiye 
elon^iratioii 
per  inch. 

Permanent 
set 

SocoeaslTe 

Total. 

Per  Bqnare 
indi. 

set. 

PoundM. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9,200 

9.400 

9,600 

9,800 

10,000 

10,200 

10,400 

10, 600 

10,800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12,400 

12,800 

13,200 

13,000 

14.000 

f4,400 

14,800 

15,200 

15,600 

16.000 

16,400 

16.800 

17,200 

17,600 

18,000 

18,400 

18,520 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52, 000 
53,000 
54.000 
55,000 
50,000 
57.000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78, 000 
80,000 
82,000 
84,000 
86.000 
88,000 
00,000 
02, 000 
02,600 

Inek. 
0. 

.000100 
.000250 
.000400 
.000600 
.000800 
.000950 
.001100 
.001250 
.001460 
.  001500 
.001500 
.001600 
.001650 
.001650 
.  001750 
.003250 
.004750 
.006250 
.007000 
.007800 
.  008500 
.009500 
. 010250 
.011200 
.  013000 
.015050 
. 017100 
.  01931-0 
.021750 
.034150 
.027000 
.029800 
.  03.^1250 
.037100 
.041600 
.  047250 
.054500 
.0600 
.0750 
.1000 
.1400 

Inch, 

0. 

.000100 
.000150 
.000160 
.000200 
.000200 
.000150 
.000150 
.000150 
.000200 
.000050 

0. 
.000100 
.000060 

0. 
.000100 
.  OOL-'OO 
.001500 
.001500 
.  000750 
.000800 
.000700 
.     .001000 
.000750 
.000950 
.  001800 
.  0020.50 
.002050 
.  002250 
.002400 
.002400 
.002850 
.003800 
.003460 
.003850 
.004500 
.005650 
.007250 
.0055 
.0150 
.0250 
.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

0. 

0. 
0. 
0. 
0. 

0. 

0. 

1 

Elastic  limit. 

1 

Tensile  Bti-enftlli 

General  »mnmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    92, 000 

Elastic  limit  per  sanare  inch  of  original  section do 51, 000 

Elongat  Ion  per  incn  after  mptore inch . .    0. 1950 

Elongation  per  inch  ander  strain  at  elastic  limit do 001750 

Redaotion  in  diameter  at  point  of  mptore do 105 

Bedaction  in  area  after  mptore,  per  centum  of  original  section 37.1 

Position  of  rupture '^75ft>omneck 

Character  of  broken  surface granular,  40  per  cent. ;  silky,  60  per  cent 

Elongation  of  inch  nections ".11,".2»» 


TESTS  OF   IRON,  STEEL,  AKD   OTHER   MATERIAIiS. 

No.  3601. 
Marks,  "iffi' 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
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AppUedl<Md». 

Tot-.  i^"to"2Jf*" 

Elongfttion 
perinoh. 

SaooeMive 
per  inch. 

PermAncmt 

Saoc«Mive 
permanent 

set 

Remarks. 

Pwndt. 

aoo 

1.000 

2,000 

3,000 

4.000 

5,000 

6.000 

7,000 

8,000 

9.000 

0.200 

9.400 

9.600 

9.800 

10.000 

10,200 

10.400 

10,000 

10.800 

11,000 

11,200 

11«400 

11,000 

11,800 

12.000 

12.400 

12,800 

13,200 

13,600  . 

14.000 

PottndM. 
1,000 
5.000 
10,000 
15.000 
20,000 
25.000 
30,000 
35.000 
40,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54.000 
65,000 
56,000 
57.000 
58,000 
60,000 
00,000 
02,000 
84.000 
66.000 
68.000 
70.000 

Ineh. 
0. 

.000100 
.000260 
.000450 
.000000 
.000750 
.000960 
.OOllOO 
.001250 
.001400 
.001460 
.001500 
.001550 
.001000 
.001650 
.001700 
.001800 
.002660 
.003800 
.004850 
.005250 
.005850 
.006600 
.007500 
.008500 
.OLOOOO 
.011500 
.  013250 
.015000 
.016560 
.019000 
.021500 
.023000 
.020000 
.029000 
.032000 
.035260 
.ai8250 
.042150 
.046000 
.051500 
.058600 
.068250 
.0900 
.1300 

Ineh. 

0. 

.000100 
.000160 
.000200 
.000150 
.000150 
.000200. 
.000150 
.OOOlfO 
.000150 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000850 
.001150 
.000850 
.000600 
.OOOfiOO 
.000750 
.000900 
.001000 
.001600 
.  001500 
.001750 
.001750 
.001550 
.  002450 
.002500 
.001500 
.003000 
.003000 
.003000 
.003260 
.008000 
.003900 
.003850 
.005500 
.007000 
.009760 
.021760 
.0400 

Ineh. 
0.. 
0. 

Ineh. 
0. 

Initial  loa^l. 
Elaetlc  limit. 

0. 
0. 

0. 
0. 
0. 
0. 
0. 





' 

1 

Tensile  strengtli. 

1 

A 

14,400    !        72,000 
14,800    1        74.000 

15,200 

76.000 

15,600 
16^000 
16^400 
18,800 
17,200 
17.600 
18.000 
18.400 
18,800 
10,200 
19,600 
20.000 
20,020 

7a  000 
80.000 
82,000 
84.000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
100,100 

1 

i 

General  9ummnry, 

Tenaile  Btranj(th  per  aqnare  incli  of  original  section pounds..  100,100 

Blastio  limit  per  sanare  inch  of  original  section do 52,000 

Elongation  per  inon  alter  mptore inch..    0.2050 

Elongation  per  ineh  under  strain  at  elaatio  limit do 001800 

Bednotion  in  diameter  at  point  of  mptore do 106 

Bednetion  in  «rea  after  mptare,  per  centam  of  original  section 37.1 

Position  of  mptore '^85  from  neck 

Charaeterofhrokensnrface Hilky,  interspersed  with  grauuUr  met^ 

BloDgation  of  inch  sections ".12,  ".29* 


118  TESTg   OF   IBON,    STEEL,    AND   OXHEB   ICATERIALa 

No.  3602. 
Marks,  \^^ 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

ElongatloD 

SaoceMive 
oloDjcation 
per  Inch. 

PermaDent 
set 

Suoceeelve 

permanent 

set. 

Kemarka. 

Total. 

Pereqnare 
iiicli. 

Powidi. 
200 
1,00) 

Jooo 

8,000 
4.000 
6,000 
6,000 
7,000 
8,000 
9,000 
0.200 
9.400 
0,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11.800 
12.000 
12.400 
12.800 
13,200 
18,600 
14,000 
14,400 
14,800 
16,200 
16.600 
16,000 
16.400 
16,800 
17,200 
17,600 
18,000 
18.400 
18.800 
19,200 
19,600 
19,830 

Poundt. 

1,000 
6.000 
10,000 
15,000 
20.000 
25,000 
30.000 
35,000 
40,006 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
65,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,  000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
09,150 

Inch. 

0. 
.000100 
.000250 
.000400 
.000600 
.000750 
.000950 
.001100 
.001300 
.001600 
.001500 
.001550 
.OOIUOO 
.001600 
.  001650 
.001700 
.001750 
.002500 
.004000 
.004750 
.005800 
.006100 
.006750 
.008100 
.009500 
.010600 
.  011900 
.013500 
.015C60 
.017900 
. 020250 
.  022100 
.024250 
. U27000 
.  029250 
.  («1850 
.034600 
.  037900 
.  042350 
.  047500 
.054000 
,  061250 
.  073250 
.0950 
.1350 

Inch. 
0. 

.000100' 
.000150 
.000160 

Inch. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tenaile  atrengtli. 

.000200        6. 

.000160 
.000200 
.000160 
.000200 
.000200 

0. 
.000050 
.000060 

0. 
.000050 
.000050 
.000050 
.000750 
.001500 
.000750 
.000550 
.000800 
.000660 
.001350 
.001400 
.001100 
.  001300 
.001000 
.002150 
.002250 
.  002:J50 
.001850 
.002150 
.002750 
.002260 
.002600 
.002750 
.00S30O 
.004450 
. 005150 
.006500 
.007250 
.011000 
.022760 
.0400 

0. 
0. 
0.* 
0. 



■ 

I          

- 



General  aiimmarif. 

Tensile  ntrenj^tli  per  square  inch  of  original  section poands. .    00, 160 

filastio  lim 1 1  per  sanare  inch  o f  original  section  do 62. 000 

Elongation  per  incn  after  rupture inch . .    0, 2100 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001760 

Bedaetion  in  diameter  at  point  of  rupture do io6 

Redaction  in  area  after  rupture,  per  centum  of  original  section 87.1 

Position  of  rupture «.C6  ftom  nedc 

Character  of  broken  surface silky ;  in  part  granular  at  the  olronmference 

Elongation  of  inch  sections ".29*,  ".13 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3510. 
Marks,  «^Tfa' 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 
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Applied  loads. 

EIoDgMion 
perlncb. 

Totid. 

Per  MQare 
inch. 

Potcfub. 

Povndi. 

Inok, 

200 

1.000 

0. 

1.000 

5.000 

.000100 

2.000 

10.000 

.000300 

3.000 

15.000 

.000450 

4.000 

20.000 

.000650 

5.000 

25.000 

.000800 

0,000 

30.000 

.000050 

7.000 

35.000 

.001100    I 

8.000 

40,000 

.001300   ; 

9,000 

45,000 

.001450 

10.000 

50.000 

.001600 

10,200 

51.000 

.001650 

10.400 

52.000 

.001750 

10,000 

53,000 

.001850 

10.800 

54,000 

.001950 

11.000 

55,000 

.008100 

11.200 

56,000 

.004600 

11.400 

57;  000 

.005760 

11,000 

58,000 

.006000 

11.800 

50,000 

.007750 

12.000 

00,000 

.008760 

12.400 

62,000 

.010560 

12,800 

64.000 

.012750 

13,200 

66.00U 

.015000 

13,000 

68,000 

.017250 

14.000 

70,000 

.010250 

14.400 

72,000 

.021750 

14.800 

74,000 

.024250 

15,200 

76,000 

.027160 

15.600 

78,000 

.030100 

10.000 

80,000 

.033360    i 

16,400 

82,000 

.037000    ' 

16.800 

M,000 

.042400    , 

17.200 

86.000 

.047000    ' 

17.600 

88,000 

.055500 

18,000 

90,000 

.0625 

18,400 

•2.000 

.0850 

18.670 

08.350 

.1250 

Itomarka. 


i  Initial  load. 


Klantic  Hmifc. 


Tensile  strength. 


General  summary. 

Teaalle  strength  per  sqnaro  inch  of  original  section ponnds . .    K),  350 

JSlaatie  limit  per  sqaareiach  of  original  section do 54.000 

Slongatlon per incn after raptnre ^ inch..    .2000 

Klangation  per  inch  under  strain  at  elastic  limit do 001950 

Bednction  in  diameter  at  point  of  mptnre do 085 

Bednetion  in  asrea  after  mptnre,  per  centnm  of  original  section 30. 7 

Position  of  mptnie 1".  15  from  neck 

Chnaeter  of  broken  snr&oe grannlar ;  dull  spot  at  circnmference 

Xkmgatioii  cf  inch  sections ".21*,  ".19 
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TESTS   OF   IRON,    STE^L,    AND    OTHER   MATERIALS. 


Marks,  \^^ 

Diameter,  ''.605. 

Sectional  area,  .20  square  incb. 


No.  3511. 


AppUed  loads. 

Elongation 
per  inch. 

SacceMive 
elongation 
per  inch. 

set. 

r— 

Saooessive 

peruaneot 

set. 

RemarkH. 

Total 

Per  Moare 
inch. 

Pou$ids. 

200 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
10.200 
10,400 
10,600 
10.800 
11,000 
11.200 
11.400 
11,600 
11,800 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
50,000 
51,000 
52.000 
53,000 
51.000 
56.000 
56.000 
57,000 
58,000 
69.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
91,100 

Inch. 
0. 
.000160 
.000800 
.000500 
.000700 
.000860 
.001000 
.001200 
.001350 
.001600 
.001750 
.001900 
.003300 
.001500 
.005550 
.006500 
.007600 
.008600 
.000550 
.  010400 
.011550 
.013000 
.015100 
.  OITL'OO 
,019500 
.021900 
.0245.'>0 
.  027600 
.030250 
.034000 
.  038100 
.043000 
.  OiiKtOO 
.0.>60 
.0660 
.0850 
.1250 

Inch. 

0. 

.000160 
.000150 
.000200 
.000200 
.000150 

Inch. 
0. 
0. 
0. 
0. 
0. 

0. 

Inch. 
0. 

Initial  load. 
Klastic  limit. 

;.;; 

. 000150         0. 
.  000200         0. 
.000150         0 



.000150 
.000250 
.000150 
. 001400 
.001200 
.001050 
.000950 
.001000 
.001100 
.000030 
.000850 
.001150 
.001450 
. 002100 
. 002100 
. 002800 
.002400 
.0026.50 
.003050 
.002^50 
.00:J750 
.004100 
.004900 
.  000.~iOO 

1 

............<  -  --     - 



12,000 

12,400 
12,800 
13,200 
13.600 
14»000 
14,400 
14,800 
16,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17, 600 
18,000 
18,220 



TeDsilo  HtreufTth. 

i 

1 ;.... 

.0055 
.0100 
.0200 
.0400 

j 

1 

:::      1     : 

1 

1 

General  nummary. 

Tensile  strength  i>er  sqnare  inch  of  original  section poands . .    91 ,  100 

Elastic  limit  per  BOTiare  inch  of  original  section do 50.000 

Elongation  per  inch  after  rupture inch  .    0.2100 

Elongation  per  inch  under  strain  at  elastic  limit do 001750 

Reduction  in  diamet^tr  at  point  of  ruptnro do 116 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.3 

Position  of  rapture V'fWimneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ",2»*,".13 


TESTS   OF   IRON,  STEEL,  Am>   OTHEB   MATEBIALS. 

No.  3412. 
Marks,  ^^ffji' 
Diameter,  "i»05. 
JSectional  area,  .20  sqoare  inch. 
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Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

S,000 

6^000 

7.000 

8,000 

0,000 

9,200 

9.400 

9,600 

9,800 

10,000 

10,200 

10.400 

10,000 

10,800 

11.000 

11.200 

11.400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14.000 

14,400 

14,800 

ir>.  200 

15.  tfUO 
16.000 
16,400 
16.800 
17.  200 
17.600 
18.000 
ia400 
18,800 
18,960 


Pertqaare 
iooh. 


V«^^   .   per  Inch.  I    ••*• 

I 


Pcundt. 

Inelt. 

1.000 

0. 

6.000 

.000100 

10.000 

.000850 

L^OQO 

.000500 

20.000 

.000650 

25.000 

.000850 

30,000 

.001000 

35,000 

.001150 

40.000 

.001350 

45,000 

.001660 

46.000 

.001650 

47.000 

.001600 

48,000 

.001660 

49.000 

.001650 

50,000 

.001700 

51.000 

.001750 

52,000 

.001850 

63,000 

.001850 

54.000 

.001900 

55,000 

.003000 

56.000 

.004250 

57,000 

.005350 

58.000 

.006356 

59,000 

.007500 

00.000 

.008300 

62,000 

. 010150 

64,000 

.012050 

60.000 

.013900 

68,000 

.015900 

70,000 

.017900 

72,000 

.030300 

74,000 

.022900 

70,000 

.025250 

78.000 

.028250 

80.000 

.031260 

82,000 

.034750 

84,000 

.038900 

86,000 

.043500 

88.000 

.049750 

90.000 

.057500 

92,000 

.0750 

94.000 

.0900 

94.800 

.1200 

Jneh. 

.000100 
.000250 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000050 
.000050 
.000100 
0. 
.000050 
.001100 
.U01250 
.001100 
.001000 
.001150 
.000800 
.001850 
.001900  I 
.001860  I 

.002000   ; 

.002000  I 

.002400  , 

.002600  ' 

.002350  I 

.003000  I 
.003000 

.003500  i 

.004150  I 
.004600 
.0062.30 
.007750 

.0175  I 

.0150  i 

.0300  I 


Snocessive 
pernuunent 

set. 


Inch. 


Remarks. 


Initlalload. 


Elastic  limit. 


Tmisile  streiij^tli. 


General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    94,800 

Slaatio  limit  per  square  inch  of  orifi^nal  section do....    54.000 

Elongation  p«r  incn  after  rapture inch..    0.1850 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001900 

BeducVion  in  diameter  at  point  of  rapture do 085 

Eednotaon  in  area  after  roptnre,  percentam  of  original  section 30.7 

Position  of  rapture ''.00  Arom  neck 

Character  of  broken  surface  — , f^iiular,  70  jwr  cent. ;  silky,  IM  per  cent. 

Elongation  of  inch  sections ".  10,  ". 27* 
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TESTS   OF   IRON,    STEJEL,    AND    OTHER   MATERIALS. 


No.  3511. 


Marks,  ^^^ 

Diameter,  ''.605. 

Sectional  area,  .20  square  incb. 


Applied  loads. 


ElonfCfttion 

TotAL 

Per  square 
inch. 

per  inch. 

Pounds. 

Pounds. 

Inch. 

200 

1.000 

0. 

1.000 

6.000 

.000160    ! 

2,000 

10.000 

.000800    1 

3,000 

15,000 

.000600 

4,000 

20,000 

.000700    < 

6.000 

25,000 

.000860 

6,000 

80,000 

.001000 

7,000 

35.000 

.001200 

8,000 

40,000 

.  O01.')50 

9,000 

45,000 

.001600 

10.000 

50,000 

.001750 

10.200 

51,000 

.001900 

10, 400 

52.000 

.003301) 

10,600 

53,000 

. 001500 

10,800 

51,000 

.005550 

11,000 

55.000 

.006300 

11.200 

56,000 

.007600 

11,400 

57.000 

.008600 

11,600 

58.000 

.000550 

11,800 

60.000 

.010100 

12,000 

60.000 

.011550 

12,400 

62,000 

.013000 

12,800 

64,000 

.015100 

13,200 

66.000 

.  017'JOO 

13.600 

68.000 

.019500 

14»000 

70,000 

.021900 

14.400 

72.000 

.0245.50 

14,800 

74.000 

.  027000 

16,200 

76.000 

.030250 

15.600 

78.000 

.034000 

16,000 

80, 000 

.  038100 

16,400 

82. 000 

i      .043000 

16.800 

84,000 

.OlOoOO 

17,200 

K0,000 

,OViO 

17. 600 

8K.000 

.0650 

18,000 

90,000 

1       .0850 

18,220 

91,100 

.1250 

SoooeMiTe 
elongfttioD 
I>er  inch. 


Pernifinent 
set 


Inch. 

0. 

.000160 
.000150 
.000200 
.000200 
.000150 

.000150   : 

.000200  ' 

.000150  , 

.000150  ! 

.000250  I 

.000150  I 

.001400  I 

.001200  I 

.001050  I 

.000950  I 
.001000 

.001100  i 

.OOOOoO  , 

.000850  ! 
.001150 

.001450  ! 

.002100  * 

.002100  I 

.003300  j 
.002400 

.0026.50  I 

.003050  I 


.003750    I 
.004100    I 
.004900 
.  OOOTiOO    : 
.0055 
.0100 
.0200 
.0400 


Snccessive 
I  permanent 
set. 


Inch. 


Inch, 


Kemarkft. 


Initial  load. 


Elastic  limit. 


Tensilo  HtroufTth. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds. .    01, 100 

ElaHtiolimic  per  HqnAre  inch  of  original  section do 50.000 

Elongation  per  inon  after  rupture inch  .    0.2100 

Elongation  per  inch  under  strain  at  elastic  limit do 0017.50 

Redaction  in  diameter  at  point  of  rupture do 1 15 

Ked action  in  area  after  rupture,  per  centum  of  original  section 40.3 

Position  of  rapture l"ftx>m  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".29*,  ".13 


TESTS  OF   IRON,  STEEL,  AND   OTHEB   MATERIALS. 

No.  3412. 
Marks,  ^^f^f' 
Diameter,  ".505. 
Uectional  area,  .20  sqaare  inch. 
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Applied  loads. 

EllHlKAtioil 

per  inch. 

Saceeseive 

Snoceaaive 
set. 

1 
Remarks. 

1 

TotJiI. 

Persqoftre 

elonsration   ^"«^«»"«««' 
per  inch.           ^^' 

1 

Poundi. 
200 
1.000 
2.000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
9,200 
9,400 
9.600 
9.800 

10,000 

P<mndi. 
1.000 
6.000 
10.000 
L5.000 
20,000 
25.000 

ao.ooo 

35.000 
40.000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
51.000 
52.000 
53,000 
64,000 
55,000 
56.000 
57.000 
58,000 
50,000 
60.000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94.000 
94,800 

Indi, 
0. 

.000100 
.000860 
.000600 
.000650 
.000850 
.001000 
.001150 
.001350 
.001660 
.001650 
.001600 
.001660 
.001650 
.001700 
.001750 
.001850 
.001850 
.001900 
.003000 
.004250 

.007500 

.008300 

.010150 

.  012U50 

.013000 

.015000 

.017000 

.02030tf 

.022900 

.025250 

.028250 

.031250 

.034750 

.a38900 

.043500 

.049750 

.057500 

.0760 

.0000 

.1200 

Jn£h. 

0. 

.000100 
.000250 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 

0. 

.000060 
.000050 

0. 
.000050 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

1 
InitlAlload. 



10,?00 
10.400 

.000050 
.000100 
0. 
.000050 
.001100 
.001250 
.001100 



10.600 

:::::::::::::::::::::::: 

Elaaticlimit. 
TciUHile  strength. 

10,800 

11.000 



11.200 



11.400 

. 

11,600 

.001000 
.001160 
.000600 
.001850 
.001900 
.001860 



11,800 

12.000 

12,400 

12,800 

13,200 

* 

13.600 

.002000 
.002000 
.002400 
.002600 
.002350 
.003000 
.003000 
.003500 

14.000 

14.400 

14.800 

l.\200 

15.600 

16.000 

16.400 

16.800 

.004130 
.004600 
.006250 
.007750 
.0175 

17.  200 

17.600 



18,000 

18.400 

1 

18.800 

.0150 
.0300 

18,900 



General  summarif. 

Tensile  streziffth  per  square  inch  of  original  section pounds..    94  800 

Blaatiollnilft  per  sauare  inch  of  ori^nal  section do 54.000 

Elongntion  per  Inch  alter  rapture inch..    0.1850 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001900 

Seduction  in  diameter  at  point  of  rupture do 085 

Seduction  in  area  after  rupture,  per  centum  of  originiJ  section '.,       30.7 

Position  of  mptnre ".00  from  neck 

Character  of  broken  surface  — ^ frrauiilar,  70per  rent. ;  silky,  30  per  cent. 

Elongation  of  inch  sections "10,  ".27* 


122  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No,  3413. 

Marks,  ^x!^*^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Snccesftive 
elongafcion 
per  iiicb. 


Penuanent 
set. 

SnccoMive 
perraaneiit 

I7ieh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

I- 

Inch. 

BenarkH. 


Initial  loud. 


Elastic  linift. 


Tensile  strength. 


General  summary. 

Tensile  stawigth  per  square  inch  of  orieinal  section pounds. .    97, 760 

Elastic  limit  per  sauare  inch  of  orixinal  section do 51,000 

Elongation  per  inch  after  rapture inch . .    0. 2100 

Elongation  per  inch  under  strain  at  elastic  limit do 001650 

Beduction  in  diameter  at  point  of  rupture do 105 

Reduction  in  area  after  rupture,  per  centum  of  original  seotion 97. 1 

Position  of  rupture ".TOflromnecIc 

Character  of  broken  Morface sUky;traoo  of  granulation 

Elongation  of  inch  sections /. 'M2,  '*.99* 


TESTS  OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3414. 
Marks,  ^fft*^ 
Diameter,  ''.505. 
Sectional  area,  ^0  sqaare  inch. 
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aoo 

1,000 

2,000 

3,000 

1000 

5.000 

8.000 

7,000 

8,000 

9.000 

10,000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,000 

ll.SOO 

12,000 

12,400 

12,800 

13,200 

13,000 

liOOO 

14,480 

14,800 

15.200 

15,600 

10.000 

10,400 

10,800 

17,200 

17,000 

18,000 

18,400 

18,800 

10.200 

lfi,250 


Eloneation 
per  mch. 


Ineh, 
0. 

.000150 
.000300 
.000500 


.000850 
.001060 
.001200 
.001400 
.001550 
.001800 
.002000 
.002900 
.004100 
.005100 
.005000 
.000650 
.007400 
.008100 
.009000 
.000750 
.011550 
.  OKMOO 
.015050 
.  017050 
.018750 
.021000 
.023250 
.025350 
.028500 

.  o:uioo 

.034500 

.038250 

.042.'>50 

.047800 

.0560 

.0600 

.0800 

.1050 

.1400 


Snecesaive 

elonjE&tion 

per  inch. 


Ineh. 


.000150 
.000300 


.000200 
.000150 
.000200 
.000150 
.000200 
.000150 
.000250 
.000200 
.000900 
.001200 
.001000 
.000800 
,000750 
.000750 
.000700- 
.000900 
.000750 
.001800 
.001850 
.001650 
.002000 
.001700 
.002250 
.002250 
.OOiHW 
.OOniGO 
.  00200*) 

.  (M):uoo 
.  oorrrso 

.004300 
.  005250 
.0072 
'.0050 
.0200 
.0250 


Permanent 
set. 


Inch. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saooeeaiye 
permanent 

aet. 


Jnek. 


laiUalloed. 


.1  Slastio  limit. 


Tcnnile  ntrenffth. 


General  summary. 


TeoBflefltieaicth  per  sqaare  inch  of  original  flection ponnds.. 

Blaafclc  limit  per  sqaare  inch  of  original  section do.... 

SloB«atk»  per  inch  after  rnptore inch.. 

Sknu^ation  per  inch  under  strain  at  elastio  limit do — 

Sednotlon  in  diameter  at  pohit  of  rapture do — 

Bednetion  In  area  after  rnptore,  per  centom  of  original  section --■       28.8 

Position  of  roptoTO ".65fh)mneck 

Character  of  Sroken  aarfbce granular,  radiating  ft-om  a  doll  spot  at  the  circumference 

~  lofinchseotiona ".11.".22* 


06.260 
50,000 
0.1650 
001800 
.065 


124  TESTS   OF   lEON,    STEEL,    AND    OTHiiR   MATERIALS. 

No.  3415. 

Marks,  32  BijJ 

Diameter,  ".505. 

Sectional  area,  .20  squcu^  inch. 


AppUed  loads. 

Blonffation 
per  Inch. 

SnooeaslTO 
eloneation 
per  Inoh. 

Permanent 
net. 

SacoeeaiTe 

permanent 

set. 

Bemarka. 

Total. 

Per  Bcroare 
inch. 

Pound*, 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 

Poundt. 

1,000. 

6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45.000 
46,000 
47.000 
48,000 
49.000 
50,000 
61,000 
52,000 
63,000 
54;  000 
65,000 
56,000 
57.000 
58.000 
59,000 
60,000 
02,000 
64,000 
66,000 
08,000 
70,000 
7i',000 
74,000 
76,000 
78,000 
80,600 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,350 

Inch. 
0. 

.000160 
.000300 
.000450 
.000660 
.000800 
.001000 
.001200 
.001400 
.001550 
.001600 
.001050 
.001700 
.001750 
.001800 
.001900 
.002850 
.004000 
.003750 
.006500 
.0  7500 
.008150 
.009000 
.0007150 
.  010500 
.  012400 
.014000 
.015000 
.017550 
.  01025U 
.021650 
.024050 
.026500 
.029000 
.031900 
.035400 
.039100 
.04.3500 
.048500 
.0560 
.0650 
.0800 
.1300 

Inch. 
0. 
.000150 
.000160 
.000150 
.000200 
.000150 
.000200 
.000200 
.000200 
.000150 
.000050 
.000060 
.000050 
.600060 
.000050 
.000100 
.000950 
.001750 
.001150 
.000750 
.001060 
.000G50 
.000850 
.000750 
.000750 
.001900 
.001600 
.001600 
.001950 
.001700 
.  002400 
.002400 
.002450 
.002500 
.002900 
.003500 
.003700 
.004400 
.005000 
.0075 
.0090 
.0160 
.0500 

Inak. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

0. 

Initial  load. 
SUcticIimit 

Tensile  strength. 

9,000 

9.200 

U.4(M) 

0,600 
9.800 

lO.UOO 
lO.l'OO 
10.400 
10.600 
U800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14.000 
14,400 
14,800 
15,  200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18.000 
18,400 
18,800 
19.270 

1 





t 

I 



G'lieral  summary.    ' 

Tensile  strenicth  per  square  inch  of  original  section ponnds..    06,850 

Elastic  limit  per  saaare  inch  of  originu  section do....    61,000 

Elongation  per  inca  after  mptnre inch..    0.2050 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001000 

Redaction  in  diameter  at  point  of  mpturo do 005 

Kedaction  in  area  after  mptnre,  per  centnm  of  original  section 34w  0 

Position  of  rupture ''.66  from  neck 

Character  of  broken  surfttoe ailky,  50  per  cent. :  graonlar.fiO  percent. 

Elongation  of  inoh  sectlnnji  — - ".29*,  ".12 


TESTS  OF   IRON,    STEEL,    AND   OTHEK   MATERIALS. 

No.  3608. 
Marks,  '^^ 
Diameter,  ".505. 
Sectional  area,  .20  uqiiare  ioch. 
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Applied  loads. 


Pounds, 
200 

toco 

2,000 
3,000 
4.000 
5,000 
0,000 
7,000 
S,000 
9,000 
10.000 
10,200 
10,400 
in.  000 
10,800 
11,000 
11.200 
11.400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,000 
14,000 
14.400 
14,800 
IS.  200 
15.000 
101 000 
16.400 
16,800 
17,200 
17.600 
18,000 
18,400 
18,800 
18.060 


P<mnda, 
1,000 
6.000 
i0.000 
16.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50.000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
5^000 
50.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80.000 
88,000 
90.000 
02.000 
94.000 
94,800 


Elonsfttioii 
per  inch. 


Inch, 
0. 

.000150 
.000300 
.000450 
.000650 
.000650 
.001000 
.001200 
.001350 
.001500 
.001800 
.001850 
.002100 
.004600 
.005350 
.006400 
.007100 
.008000 
.008800 
.009650 
.010550 
.012400 
.014200 
.016250 
.018100 
.020250 
.022650 
.025050 
.027600 
.030000 
.034000 
.037760 
.042100 
.047000 
.054000 
.0600 
.0750 
.1000 
.1350 


Sacceasive 
eloDgatiou 
per  inch. 

PerinancDt 
set. 

Succe8$iivc 

perniuDent 

not. 

Inch. 
0. 
.000150 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jwh. 
0. 

.000300 

.000150' 

.000200 

.000200 

.  0001.70 

.000200 

.000150 

.000150 
.000300 
.000060 
.000250 
.002400 

.000850 

001050 

.000700 

.;.!!.!:!!! 

.000900 

000000 



.000750 

.000900 
.001850 

V 

.001800 

.002050 

.001850 

.002150 

.002400 

1 

.002400 

.002550 

.003000 

(. 

.003400 

1 

.003750 

.004250 

.004000 

,i 

.007000 

1 

.0060 

.0150 

1 1 

.0250 

.0350 

:::::;::::;::::::::::: 

1 

IN*niaik:<. 


Initial  IcmuI. 


I  Elastic  limit 


TonniU*  siren  ctli. 


General  ttumniary. 

Tensile  sirenRth  per  sqnnre  inch  of  original  section pounds. .    94, 800 

Xhtttio  limit  per  aqnare  inch  of  orl^wu  section do —    51,000 

£longstion  per  inon  after  mptare inch..    0.210p 

EUn^itioii  per  inch  nnder  strain  at  elastic  limit do 001R50 

Rednction  in  diameter  at  point  of  mptare do 085 

RedneMon  in  area  after  mptare,  per  oentnm  of  original  section 30. 7 

Position  of  mptnre 1"  from  neck 

Character  of  broken  snrfsce g:ranalar.  70  percent.;  silky,  80  per  cent. 

Elongation  of  inch  sections ".18,  ".24* 


126  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  3509. 
Marks,  '%^^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


AppUed  loads. 

EIoneatJoD 
per  inch. 

SncceBBlve 
elongation 
per  inch. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

TotRL 

Per  square 
inon. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,200 

10,400 

10,600 

10.800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13.600 

14,000 

14,400 

14,800 

16,200 

15,600 

16,000 

16,400 

16.800 

17,200 

17,600 

18,000 

18,400 

18,800 

19,200 

19,600 

19,900 

Pounds. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
50,000 
51,000 
62,000 
53,000 
54,000 
56,000 
56,000 
57,000 
58,000 
69,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,600 
88.000 
90,000 
92,000 
94,000 
96,000 
98.000 
99,500 

Ineh. 
0. 

.000100 
.000250 
.000450 
.000600 
.000750 
.000950 
.001100 
.001300 
.001450 
.001700 
.001750 
.001860 
.002050 
.002800 
.003700 
.004550 
.005350 
.006100 
. 007000 
.007850 
.009500 
.011050 
.012760 
, 014400 
.016100 
.018050 
.020050 
.022100 
.024400 
.027000 
.029600 
.032500 
.035850 
.039600 
.044250 
. 049750 
.  05r,0 
.0625 
.0800 
.1300 

Ineh. 
0. 

.000100 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000250 
.000050 
.000100 
. 000200 
.000750 
.000900 
.000850 
. O0O80O 
.000750 
.000900 
.000850 
*     .001650 
.001550 
.001700 
.  001650 
.001700 
.001950 
.002000 
.002050 
,  002300 
. 002600 
.002600 
.002900 
.  003350 
.  003750 
.004650 
.005500 
.005260 
.0075 
.0175 
.0500 

Ineh. 
0. 
0. 
0. 
0. 

Ineh. 

0. 

0, 
0. 
0. 
0. 
0. 

1 

1 

1 

' 

! 

1 

1 

1 



1 

1 







Remarks. 


Initial  load. 


Elastic  limit 


Tensilo  ntrength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. . 

Elastic  Limit  per  souare  inch  of  original  section do 

Elongation  per  inon  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do 

Reduction  in  diameter  at  point  of  rupture do .... 

Kedoction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture '^90  from  neck 

Character  of  broken  Burf&oe granular,  60  per  cent;  dull  silky,  40  per  cent, 

Elongation  of  inch  sections '".15,  ".24' 


99.500 
62,000 
0.1950 
.001860 
.085 
30.7 


TESTS  OF   IBON,   STEEL,    AMD   OTHER  MATEBIALS. 

No.  3408. 

Marks,  »T%' 

Diameter,  ".506. 

Sectional  area,  .20  aqaare  inch. 
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Applied  kMda. 


ToUL 


Foundi. 

200 

1,000 

2,000 

S.0OO 

4.000 

5,000 

«,000 

7,000 

8,000 

0,000 

9,200 

9,400 

9,900 

9,800 

10,000 

10,200 

10,400 

10,000 

10,800 

11,000 

11,200 

11,400 

11,000 

11.800 

12.000 

12.400 

12,800 

13.900 

13,800 

14,000 

14.400 

14,800 

15,200 

15,800 

16,000 

18.400 

16; 800 

17.200 

17,600 

18,000 

18,400 

18,800 

19.200 

10.200 


PerMmare 


BrMU 

inoL 


Founda. 
1,000 
6.000 
10,000 
15,000 
20,000 
26.000 
80,000 
86.000 
40,000 
45,000 
48.000 
47.000 
48.000 
49,800 
60,000 
51,000 
52,000 
58,000 
54,000 
56^000 
58.000 
57,000 
58.000 
50.000 
80.000 
62,000 
84,000 
88,000 
88.000 
70,000 
72.000 
74,000 
76,000 
.  78,000 
80,000 
82,800 
84,000 
88,000 
88,000 
90,000 
92,000 
94,000 
98.000 
96,450 


vi.^».n<^«  I  Successive 
P«  *»«*>•      per  inch. 


Inah. 
0. 
.000150 
.000800 
.000450 
.000650 


.000950 
.001160 
.001350 
.001600 
.001550 
.001850 
.001700 
.001850 


.004000 
.005000 
.005600 
.006000 
.006600 
.007250 
.008100 
.008000 


.010400 
.011900 
.  013500 
.  015750 
.017250 
.019000 
.021100 
.023500 
.025760 


.031760 
.036000 
.038500 


.047600 
.064250 


.0800 
.1000 
.1300 


Inch, 
0. 
.000160 
.000150 
.000160 
.000200 
.000200 
.000100 
.000200 
.000200 
.000160 
.000060 
.000108 
.000060 
.000150 
.001150 
.001000 
.001000 
.000500 
.000500 
.000500 
.000760 
.000860 
.000800 
.000700 
.000800 
.001500 
.001800 
.002250 
.001500 
.001750 
.002100 
.002400 
.002260 
.002750 
.003260 
.003250 
.003500 
.004160 
.004850 
.008750 
.008650 
.0171 
.0200 
.0300 


Pemument 
sot. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacceaaiTe 

permanent 

set 


Inch. 


Remarks. 


Initial  load. 


lUastio  limit 


Tensile  strenxtb. 


Gtneral  summary, 

Tenalle strength  per  aquareindi  of  original  section .......pounds..    96,450 

Elaatlc  Umit  per  MiiBte  inch  of  original  secUon Jo---    J^joo 

BoBfE»tioo  per inoh after raptaie 5»oh..    0.2160 

SSiiSSan  per  iw»k  under  afiaiti  at  elastic  limit do 001700 

Bednction  in  diameter  at  point  of  ruptope.......^^. <lo--       -JOJ 

Bertuotkn  in  area  after  mpture.  per  oentnm  of  original  secton ;,V*^-«™C 

Poeitionofmptnre  ...^ Slkv 

rmanoter  of  broken  surfiKe wiiT/HK 

■aoDgatlonofinoheeotlane ".16.  ".27* 


128  TESTS   OF   IRON,  STEEL,  AND    OTHEfi   MATERIALS. 

No.  3409. 
Marks,  ^•^ 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 


Pounda. 
200 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
9.200 
9,400 
0,600 
9,800 
10,000 
10.200 
10,400 
10, 600 
10,800 
11. 000 
11,200 
11,400 
11,600 
11.800 
12,000 
12,410 
12.800 
13,200 
13,600 
14,000 
14,400 
14,800 
15, 200 
15,600 
16.000 
16,400 
16,800 
17, 200 
17,800 
18, 000 
18,400 
18, 800 
19,080 


Per  square 
incii. 


Pound*. 
1,000 
5.000 
10,000 
15,000 
20,000 
26,000 
30, 000 
.35, 000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
95,400 


EloDKotion 
p«T  inch. 


Inch. 
0. 

.000100 
.000250 
.000450 
.000600 
.000800 
.000900 
. 001100 
.001350 
.001500 
.001550 
.001600 
.001660 
.001900 
.002750 
.003000 
.004000 
.005750 
.006500 
007250 
.008000 


.009500 
. 010200 
.  011050 
.012500 
.  014160 
.015860 
. 017850 
.020050 
.  022100 
.  024900 
.  027000 
.  029850 
.  033250 
.  037500 
.042500 
. 047100 
.  052000 
.059000 
.0650 
.0850 
.1350 


Succeaaive 
eloDf^atioD 
per  inch. 


Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000200 
.000100 
.000200 
.000250 
. 000150 
.000050 
.000050 
.000050 
.000250 
.000850 
.001150 
.001000 
.000850 
.000750 
.000750 
.000750 
.000800 
.000700 
.000700 
.000850 
.001450 
.001650 
.001700 
.002000 
.  0022UO 
.002050 
.002800 
.  002100 
.002850 
.003400 
.004250 
.005000 
.004600 
.004000 
.  007000 
.0060 
.0200 
.0500 


Permanent 
aet 


IfwK 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Succeaaive 

I^ermanent 

aet. 


Inch. 


Kooiarks. 


luitisaiodd. 


SiMtio  limit. 


ToQsile  strength. 


(ieneral  summary. 

Tensile  Btreogth  per  square  inch  of  original  section pounds. .    96, 400 

Elastic  limit  per  square  inch  of  original  section do 4S.  000 

EloDj^ation  i>er  incn  after  rupture inch..    0.2000 

EloDgation  per  inch  under  strain  at  elastic  limit do 001660 

Ketluotlon  in  diameter  at  point  of  rupture do 106 

Reduction  in  area  after  rupture,  per  centum  of  original  section 37.1 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".2«» 
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No.  3616. 

Marks,  "ifs' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 
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Applied  loads. 

Elonffatioii 
perlnoh. 

SacoeaaiTo 
eloneatton 
peiinoh. 

1 

Xanarka. 

Total 

Per  saaare 

PeimuMnt  penn«aent 

1 

FaundM. 

20O 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

10,200 

10,400 

10.600 

10.800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,0  0 

12.400 

12.800 

13,200 

18,600 

14.000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17.200 

17,800 

18,000 

lflv400 

ia8oo 

1^200 
19,600 
20,000 
20,400 
20,800 
21.200 
21,410 

Foundt. 
1.000 
6,000 
10.000 
16,000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
50.000 
57.000 
58,000 
59.000 
60.000 
62.000 
64,000 
66.000 
68.000 
70,000 
72.000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86.000 
88.000 
90,000 
92.000 
94,000 
96,000 
98,000 
100.000 
102,000 
164.000 
106,000 
107,050 

JimA. 

0. 

.000160 
.000260 
.000460 
.000600 
.000750 
.000960 
.001100 
.001800 
.001450 
.001600 
.001700 
.001750 
.001800 
.001850 
.001060 
.002300 
.002800 
.003350 
.003900 
.004:>50 
.006150 
.007800 
.  000500 
.011050 
.012050 
.013550 
.015500 
.017000 
.018750 
.021000 
.  023250 
.025300 
.027550 
.029650 
. 032650 
.035000 
-038050 

^042000 
.047250 
.  052750 
.059250 
.0650 
.0850 
.1150 

0. 

.000160 
.000100 
.00'>200 
.000150 
.000160 
.000200 
.000150 
.000200 
.000150 
.000150 
.000100 
.000050 
.000050 
.000060 
.000100 
.000350 
.000500 
.000550 
.000550 
.000650 
.001600 
.001650 
.001700 
.001550 
.001600 
.000900 
.001950 
.001500 
.001750 
.002260 
.002250 
.  002050 
.002260 
.002100 
.003000 
. 002350 
.  003060 
.003950 
.005260 
.005500 
.006500 
.  005750 
.0200 

•.0300 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 

Inch. 
0. 

iDitialload. 
SlaaUoUmit. 

TensOa  8tT»ngth. 

1 

1 

1 

1 



General  summary, 

TeDalle  strength  per  aqaare  Inch  of  original  section pounds. .  107, 050 

Eiaatio  limit  per  sanare  inch  of  original  section do —    55,  DOO 

Elongation  per  inon  after  mptnre inch..    0. 18'i0 

Elongation  per  inch  nnder  strain  at  elaBtio  limit do 001050 

Redaction  in  diameter  at  point  of  rupture do 095 

sdnction  in  area  after  mptore,  per  centamof  original  section 34.0 

Mitkm  of  roptore I'MOf^om  neck 

laiaeter  of  Dfoken  snzfiMse w granular;  silky  center 

tofinohseotSons ".^1*,'M6 

H.Ez.46 8 
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No.  3416. 
Marks,  wjftJ 
Diameter^  ",605, 
Seotdonal  area,  .20  sqaare  iuch. 


AppHAd  loftdA. 


ToUL 


Pmmdt, 
300 

1.000 
3,«00 

a,*oo 

4,000 

c.ooo 

0,000 
7,000 
8,000 
9,000 
J0,U00 
1U,200 
10,400 
10,000 
10,800 
11,000 
11,200 
11,400 
11,000 
11,800 

ia,ooo 

13.100 
]2,S00 
13,200 
13,600 
U.O0O 
14,100 
14,000 
ISv200 
l£vOMO 
HOOO 
1(^400 
18.600 
17,200 
17.600 
18,000 
ia,400 

i«,aao 

IS,  200 

i9,eoo 

20,000 
20, 41^0 

20,  aw 


1,000 
fi.000 
10,000 
15,000 
20,000 
2&,000 

ao.oo* 

35,000 
40,000 
45,0OU 
&0,000 
&1,000 
63.000 
fiS.OOO 
5^000 
Sfl^OOO 
£0^000 
67,000 

fia^Doo 

5^,000 

eo.otjo 
ez,ooo 
H0<^o 

60,000 
68,000 
70,000 
73,00* 
74,000 
76,000 
78.000 
§0,000 
«2.000 
HOOO 
86,000 
8a,  000 
00,000 
03,000 
HOOO 
00,000 

O8;ooo 

100,0<j6 
102,000 
104,000 
104,4^ 


perlbob. 


0. 

.OOOIOO 
.000300 
.600450 
,000600 
,600800 
.OOOS50 

.(K)noo 

.001300 
.OOl&OO 

,ooieM 

.OOITOO 

.ooi7riO 

.001850 
.0619S0 
,001-200 
,002500 
.003600 
,U03SOD 
,004150 
,004*^0 
,006600 
.608000 

,ooaf;6o 

.611100 
,012500 
,014150 
.015850 

.oinso 

,02U250 
.022^350 

,o:;4ooo 

.036000 
,  028400 
.  OiilOOO 
,034250 
.038100 
.04^^000 

« 652000 

,6000 

,6706 

.6«50 

,1050 


Sucoawlwa 
eloDfatJon 


0. 
.000160 
.0002U0 
,0001SO 
,0OQJ5i) 
.00^^:^00 
.600150 
.y<J  1*150 
-OOOl'OO 
.0DU200 
.000150 
.000050 
.000050 
.000100 
.000100 
,000250 
.000306 
.000500 
,600600 
.0001150 
.W0700 
.001600 
.  001500 
.0Lt1500' 
,001060 
.001160 
,001650 
,001700 
.001600 
,001:500 
.  002100 
.0016.'^ 
. 002000 
,002400 
.002000 
.  0sj;f260 
.O01J85O 
.603000 
.604500 
,606«OD 
,0080 
.0165 
.0LI£ 
.0200 


Pertnaiiefnt 


&ncwulT« 
pciniiAi]«Dt 


iMdL 


Reistftrfci. 


Initial  load. 


SlMtiolliDlL 


Teadlii  «treD^. 


ToDftlle  fitz%D|rth  per  equAre  loch  of  oH^nal  fteotton -. . .  -. - ponnd*. .  104, 450 

Elutlo  Umlt,  poT  HqtiAreiDCih  of  cidglniLl  acction .., .__...._..... ...,do~.,.     64,000 

Elougfttloti  per  jQcb  af t(!>F  rupliiro  . . , , .......  ....^  ...,.>..*..>..>..  .«^^.,.,  ^. .  ....fiicb , .    0. 1900 

Elon^jitlon  ^wr  iucli  midor  ptrjjlo  at  clftfltio  limit. - ,, . - , , ,, . do 001950 

KedaGtlOD  1a  dlumet^r  at  poitii  of  rapture .._„_,<,,,,.— _,.._^_, .,,*__. ^_, .....do 105 

B«iuGiiuD  ba  area  a,ft«r raptnn,  por  ottatam  of  orlgtiul  i«ctioxi ....,__. ..>,.,.......        37.1 

PoftitloD  of  ruplnm. , ......................... ,..,..,.,..-., ,,..,.....,.._.  I ".15  from  neck 

Gbftraeter  of  broken  eiufjue — , — „... ,.iUkji  gitainlarRtcircoinfarence. 

Kkiag»tl«ii  of  Inoh  KsotioM - -..- .«.li*,*'.l7 


TESTS   OF  IBOSr,   STEEL,   AliD  OTBEB  MATERIALS. 

Ko.  3602. 
Marks,  "^fi' 
IHameter,  ".605. 
Seotdonal  area,  .20  sqnaie  inch. 
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Applied  loads. 

^sxr 

Saoceasive 
elon^cation 
per  inch. 

Permanent 
aet 

SuoceaaiTe 

aet. 

Bemarka. 

ToUO. 

Persqnue 

Foundt. 

200 

1,000 

3,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

10,200 

10,400 

10.600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12.400 

13,800 

13,200 

18,600 

14,000 

H400 

14^800 

15.200 

16^600 

16,000 

16,400 

16,800 

17,200 

17,600 

18.000 

18,400 

18,800 

18^200 

Powndt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50.000 
51,000 
52,000 
53,000 
54.000 
55,000 
66,000 
57.000 
58,000 
60^000 
60,000 
62,000 
64,000 
80,000 
68,000 
70,000 
72.000 

78.000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
02,000 

Hooo 

96,000| 

Jim*. 
0. 

.000100 
.000250 
.000450 
.000650 
.000890 
.001000 
.001150 
.001300 
.001450 
.001700 
.001860 
.002600 
.004000 
.004600 
.005400 
.006260 

.oonoo 

.008000 
.008600 
.009600 
.011200 
.018000 
.014850 
.016800 
.018900 
.021000 
.023400 
.026060 
.028800 
.032400 
.085250 
039000 
.043500 
.049000 
.055760 
.0650 
.0850 
.1160 
.1450 

0. 

.000100 
.000150 
.000200 
.000200 
.000200 
.000160 
.000150 
.000160 
.000160 
.000250 
.000150 
.  OOOTfiO 
.001400 
.000600 
.000800 
.000850 
.000850 
.000900 
.000600 
.001000 
.001600 
.001800 
.001860 
.002050 
.002000 
.002100 
.003400 
.002650 
.002750 
.003600 
.002850 
,003790 
.004500 
.005500 
.000750 
.009260 
.0200 
.0300 
.0800 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inch, 
0. 

Initial  load. 
Elastlo  limit. 

JTenaUeatrength. 



GeMral  summary. 


TeneOe  vtrength  per  square  inch  of  oriffinal  section pounds. 

Elastlo  limit  per  saoare  inch  of  original  seotion do... 

Elon^ion  per  incn  after  mptnre inch. 

Eionfnttion  per  inch  under  strain  at  elastio limit do... 

Bednction  in  diameter  at  point  of  rapture  do... 

Beduetion  in  area  after  mptore,  per  centom  of  original  section 34.0 

Position  ol  rupture ".85  from  neck 

Character  of  broken  snrfkoe,  granular,  60  per  cent ;  ailky,  40  per  cent.    Opened  oraoka  in  surface  of 

stem. 
SoBgationofindhaeetloBa ".09,  ".29* 


96,000 
50.000 
0.1900 
001700 
.095 
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No.  3503. 


Marks,  ^T?i^ 

Diameter,  ".506. 

Sectional  area«  .20  square  inch. 


Applied  loftda. 

£IoDgati««n 
p«rinoli. 

SucceMivo 
eloDgatlon 
per  inch. 

Permanent 

aet. 

Succeaalve 

permanent 

aet. 

Bemarks. 

Total. 

PereqiiaTe 
inch. 

■ 

P«ttfkft. 

200 
1,000 
2,000 
8,000 
4.000 
6,000 
6,000 
7,000 
8.000 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13.600 
14,000 
14,400 
14,800 
16,200 
16.600 
16,000 
10,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 
19,710 

Pounds. 

1,000 
6,000 
10,000 
15,000 
20.000 
26.000 
30.000 
85,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49.000 
60,0U0 
61,000 
52,000 
63,000 
54,000 
65,000 
66,000 
67,000 
68,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
98,660 

Inch, 

0. 

.600100 
.000300 
.000500 
.000660 
.000850 
.001000 
.0011.50 
.  001350 
.001500 
.001550 
.001600 
.001050 
.001700 
.001800 
.001900 
.002100 
.003000 
.003900 
.004750 
.005300 
.005800 
.006350 
.007250 
.008000 
.000850 
.011350 
.013250 
.015050 
.017000 
.018900 
.020750 
.023100 
.025360 
.027900 
.031000 
.034500 
.038000 
.042750 
.047250 
.052500 
.0626 
.0750 
.0960 
.1400 

Inch. 
0. 

.000100 
.000200 
.000200 
.000150 
.000200 
.000160 
.000150 
.000200 
.000160 
.000050 
.000050 
.000050 
.000050 
. 000100 
.000100 
.000200 
.000900 
.000900 
.000850 
.000550 
.000500 
.000550 
.000900 
.000750 
.001850 
.001500 
.001900 
.001800 
.001950 
.001009 
.001850 
.002350 
.002250 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaatioUmit. 

Tenaile  atrengtb. 

1 

.  00J550 
. 003100 



.003500 

.  003500 

.004750 

.004500 

.  005250 

.0100 

.0126 

.0200 

.0460 

General  summary, 

Tenaile  strength  per  aqnare  Inch  of  ori^nalnection ponnda..    98,560 

Elaaticlimit  per  saoare  inch  of  original  section do  61.006 

Elongation  per  inch  after  roptaro inch..    0.1800 

Elongation  per  inch  under  strain  at  clasticlimit  do  ...  .001900 

Eedactioniudismpterati>ointof  mptnro     do...        .076 

Kodaction  in  area  after  mptnro,  per  centnm  of  original  section 27. 4 

Position  of  raptnro 1"  ftom  neck 

Gharaoter  of  broken  anrface,  granolar ;  doU  spot  at  the  cironmferenoe.    Opened  cracka  in  surface  of 

stem. 
Elongation  of  inch  seotiona 'M2,  ".24* 


T£8TS  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


133 


Marks,  "xfic' 

Diameter,  "606. 

Sectional  area,  J20  square  inch, 


No.  3634. 


Elsnmtkni 

SueoeMlTe 
eloontioii 
pSrTnoh. 

Pflnunent 

Mt 

SnooeuiTe 
permansBt 

Mt. 

Itensrki. 

Totia. 

Perwroara 

porliioh. 

Powub. 

200 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

1&006 

12.400 

12,800 

18,200 

18.600 

14,000 

14.400 

14,800 

15,200 

15,609 

16,000 

16^400 

16.800 

17,200 

17.600 

18,000 

18,400 

18,800 

19,200 

19,600 

20^0  JO 

M,a40 

Fumndt. 
1,000 
^000 
10,000 
15.000 
20,000 
25,000 
80,000 
35,000 
40.000 
46,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
66.000 
57,000 
68.000 
59.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
80,000 
88,000 
90.000 
92,000 
94,000 
96,000 
96,000 
100,000 
101,200 

InA. 

0. 

.000100 
.000250 
.000450 

.000650 
.000800 
.000950 

.001100 
.001300 
.001460 
.001600 
.001650 
.001700 
.001750 
.001800 
.001950 
.002750 
.004000 
.005150 
.006100 
.007350 
.008550 
.009750 
.011500 
.013250 
.014850 
.016800 
.018H50 
.020750 
.022600 
.023050 
.027000 
.030550 
.033400 
.036900 
.041150 
.016250 
052500 
.0625 
.0700 
.0850 
.1250 

Inch. 

0. 

.000100 
.000150 
.060200 
.000209 
.000160 
.000160 
.000160 

000209 
'.000150 
.000150 

000050 
'.00O05O 
.000050 
.000050 
.000160 
.000800 
.001260 
.001150 
.000950 
.001260 
.001200 
.001200 
.001760 
.001760 
.001600 
.001950 
.002050 
.001900 
.001850 
.002460 
.002550 
.002050 
.002850 

003900 
!004250 
.005100 
.006250 
.0100 
.0075 
.0160 
.0400 

0. 
0. 
0. 
0. 
0. 
9. 
0. 

a 

9. 

JimJL 
0. 

iDitbaioiid. 

BlMtiolinilt 

Gweral  i 

TeoAOestrenf^th  per  sqaareiooh  of  original  seoUon '. poonds..  101,200 

Elaatio  limit  per  aqnare  inch  of  original  McUon do....    64,000 

Elongation  per  inch  after  rupture toon..    0.2000 

Blongation  per  toob  under  Btrain  at  elantio  limit do 001800 

Bednction  in  diameter  at  point  of  rapture - do —       .116 

Redaction  in  area  after  rapture, per  oentam  of  odginal  section i -•       40.8 

Podtionofropture •• ".49  from  neck 

Character  of  broken.  Borface ::iil*'ri?[ 

XkAgatlonofinehaectiona «.28*.".12 


134  TESTS   OF   IRON,   STEEL,    AND   OTHER  MATERIALS. 

No.  3635. 
Marks,  ^r^^^ 
Diameter,  ".SOS. 
Sectional  area,  .20  sqaare  inch. 


Applied  IcMdB. 

SocceeriT« 
ekmflatloii 
perlnoh. 

Pemument 
set. 

SaeoMtlTe 
•et 

Bemarks. 

Total. 

Pep  sqaaie 
inrAi. 

per  Inch. 

Poundt. 

200 

1.000 

2.000 

8.000 

4.000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

10,200 

10,400 

10,600 

10.800 

11,000 

11,200 

11.400 

11,600 

11,800 

12,000 

12,400 

12,800 

18. 200 

13,600 

14.000 

14,400 

14.800 

16,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17.600 

18,000 

18,400 

18,81.0 

19,200 

19,600 

20,000 

20,890 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25, 0«  0 
80.000 
35,000 
40.000 
45,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
6H,000 
67,000 
68,000 
69,000 
60,000 
62.000 
64,000 
66.000 
08,000 
70, 000 
72.000 
74.  (»00 
76,000 
78,  OUO 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
90,000 
98,000 
100,000 
101,960 

Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
.001300 
.001500 
.001650 
. 001700 
.0U1800 
.001850 
.001900 
.001050 
.002460 
.003500 
.004400 
.066400 
.  006200 
.007550 
.009000 
.010900 
.012600 
.014200 
.015000 
.017760 
.  020000 
.021750 
.  023700 
.  026200 
.029100 
.032150 
.035000 
.038900 
.043250 
.048000 
.064600 
.063000 
.0860 
.1150 

Inch. 
0. 

.000100 
.000200 
.000160 
.000150 
.000200 
.000160 
.000150 
.000200 
.000200 
.000150 
.000050 
.000100 
.000060 
.' 000050 
.000050 
.000500 
.001050 
.000900 
.001000 
.000800 
.001350 
.001450 
.001900 
.001600 
.001700 
.001700 
.001850 
.002250 
.001750 
.001950 
.002606 
.002900 
.003050 
.002850 
.003900 
.004350 
.004760 
.006600 
.0084 
.0220 
.0800 

Inch. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

IttitlalloAd. 
EhMtioUmit 

Teaaaestraiigth. 







General  tummary. 

TeoBfle  Btrength  per  sqnue  iooh  of  origlzial  Beotion pounds..  101,060 

Elastic  limit  per  Boaareinoh  of  original  section do 56,000 

EIoDpration  per  incQ  after  rapture Inch.-    0.1500 

Elongation  per  inch  under  strain  at  elastic  limit do 001050 

Redaction  tn diameter  atpointof  rapture do 056 

Reduction  in  area  after  rapture,  per  centum  of  oxiglniil  section 20.6 

Position  of  rupture 1".  06  from  neck 

Character  of  broken  surfkoe,  grsnular ;  ndiating  from  a  dull  spot  at  the  olroiunfeiQnoe.    Opened  eraoka 

in  the  surikce  of  stem. 
Elongation  of  inch  aeotUma , "J)D^''.20» 


TESTS  OF  IBON,    STEEL,   AND  OTHER  MATERIALS. 

No.  3639. 
Marks,  "ijji' 
Diameter,  "Jm. 
Sectional  area,  .20  square  inch. 
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Applied  loads. 

monffstion 
perlnoh. 

SaooewiTe 
elongfttUm 
perlnoh. 

Pemnaent 
iet 

Ooooeiiife 

Benarke. 

TotH 

"""iSsr 

Poumdi. 
209 

1,000 
2,009 
8.000 
4,000 
5^000 
6,000 
7.000 

aooo 

9,000 
10.000 
10.200 
10,400 
10,000 
10,800 
11,000 
11.200 
11,400 
11,000 
11,600 
12,000 
12,400 
12,800 
13,200 
13.600 
14,000 
14,400 
14,800 
15.200 
15^600 
16.000 
16,400 
16,800 
17,200 
17,000 
18,000 
18^400 
18,800 
18,810 

Ttumda. 
1,000 
6^000 
10,000 
15,000 
20,000 
26,000 
80,000 
89,000 
40.000 
45^000 
60,000 
51,000 
62.000 
53.000 
54,000 
6^000 
96.000 
57.000 
58.000 
59.000 
60,000 
62,000 
64.000 
66,000 
08,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
94,060 

0. 

.600160 

.000900 

.000600 

.000660 

.000860 

.001009 

.001160 

.001860 

.001600 

.001650 

.001700 

.001750 

.001900 

.002900 

.004250 

.005850 

.006500 

.007400 

.008600 

.009250 

.011000 

.018060 

.014900 

.017000 

.019100 

.021350 

.924350 

.027000 

.029000 

.033060 

.037250 

.042600 

.048600 

.053750 

.062800 

.0800 

.1090 

.1860 

9. 

.090169 
.000169 
.000200 
.000150 
.000200 
.000160 
.000160 
.000200 
.000190 
.000190 
.000060 
.000090 
.000190 
.001000 
.001890 
.001100 
.001190 
.000900 
.001100 
.000799 
.001790 
.002060 
.001860 
.002100 
.002100 
.002260 
.008000 
.002650 
.002600 
.003450 
.004200 
.005260 
.006000 
.005260 
.009060 
.0172 
.0250 
.0300 

ilM*. 

9. 

9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 

Inoh, 
9. 

InitUlloed. 
BlMilo  limit. 

•  * 

Chnerul  iummary. 

Tentlle strengtii per  aqnaro inch  of  original  eeetUm paonda..    94,060 

Elaatio  limit  per  aqnare  inch  of  original  section do 62,000 

Elongation  per  inch  after  mptnre inch..    0.1900 

Elongation  per  inch  under  strain  at  elastie  limit do 001750 

Bedno^ion  in  diameter  at  point  of  mptare do 116 

Redaction  in  area  after  mptore, per  oeotam  of  original  saotion 40.8 

Position  of  mptoze ''.65  ftvm  neck 

Chaiaoter  of  broken  sorfliefr. silky,  60  per  oent ;  grannlar,  40  per  cent. 

Elongation  of  ineh  aeodons '^99^".29* 


136  TBST8   OF  IBONi  SX££L,  AND  OTHE&  MATERIALS. 

No.  3640. 

Diameter,  ",506. 

Sectional  area,  .20  sqaare  inch. 


i 


Appiiiid  ioid«. 

^-s?r 

Snooeasire 
perinoh. 

set 

SaooeMtra 

set 

BabATkA. 

-    TotaL 

inob. 

Foundt. 

1,000 
2,000 
3,UO0 
4,000 
5.0i^» 
0,0*0 
7,000 
^ODO 

a,(m 

10,000 
10,200 
10,400 
1U,0D0 
10,  ftOO 

PouimJ*. 
UOOO 
5,000 
10,000 
15,000 
20,000 
26,OifO 
BO,DO0 
35,000 
40,000 
45, 1  Oil 
S0,«00 
51.  0<n> 

sc,ooo 

53,000 
51.000 
5^,W»0 
50,000 
57,000 
5**,€O0 
50,000 
60,000 
fli,000 
64,(}O0 
66,000 
flg,nO0 
70,000 
7i,00<l 
74,   OO 
7(^000 
78,000 

?o,ooo 

£^000 
04,000 
MvOOO 

80,  COO 
02,000 
84,000 

Inch. 
0. 

.000150 
.000300 
.000500 
.000650 
.000800 
.001000 
.001160 
.001300 
.001450 
.001650 
.001700 
.01>I800 
.002000 
.004000 
.OOASOO 
.006500 
.007500 
.008250 
.009000 
.010000 
.0122.^) 
.014200 
.016050 
.017850 
.020000 
.022000 
.024300 
.  0'.'7350 
.030600 
.03.1600 
.037500 
.041100 
.047250 
.053750 
.  050500 
.074750 
.1000 
.1550 

Inch. 
0. 

.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000200 
.000050 
.000100 
.000200 
.002000 
.001500 
.001000 
.001000 
.000750 
.000760 
.001000 
.002260 
.001050 
.001850 
.001800 
.002150 
.002000 
.002300 
.003050 
.003250 
.003000 
.003900 
.003600 
.006150 
.006600 
.005750 
.015250 
.025250 
.0650 

IfUk. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InOu 
0. 

Initial  load. 
BlMtio  limit. 

'i 

1     11  MO 

11.200 

n.4iio 

11,000 
11,  WM) 
12.000 
12,40» 
13,600 
13.300 
13,600 
14,000 
14.400 
14,IM>0 
15.200 
15,600 
16,000 
16. 4M 
3e,tfflO 
17,200 
UflOO 
l«,0OO 
IS.  400 

ia,8oo 
moio 

Tentile  stavnffth. 

GenereU  aufnmary. 

Tea^iln  fttranKth  p«r  Aqnaro  inch  of  original  section pdundu,,    OS,050 

HLfljitio  lim  it  [icreq  oare  inch  of  original  secUon do  ...    52,000 

Elon^iloo  pflt  inc'li  nFterruptare , invh  .    0,  1700 

ETn!M::Ltiioij  per  inch  luidcr  strain  at  elastic  limit do....  .OOlHuO 

Ki  iiiji  I  ittD  hi  Uiouiftoratpointof  ruptnre :.Ao.*..        .  075 

l^r^iUictinp  in  htqi^  ii.tY«r  rapture,  per  Centura  of  original  section ....        ST.  4 

PttAilUitiof rupmrii. ".Bottom  niK-k 

CLn'^ijictisr  of  bmkuii  surfisoe granular ;  doll  flaky  ecoAntric  spot 

EJ*"!^ ration  of  isoh  sections .._...'M3,  ",2l* 
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137 


Marks,  ^^' 


T,M 


Diameter,  ^^505. 

Sectional  area,  M  square  inoh. 


AppUed  loadft. 

Etonntioii 
per^oh. 

SaeoflMiTO 

set 

m» m 

OnOOMIlTD 

p««jpt 

BomttkB. 

Total. 

^"iSr" 

200 
1,4100 

2,000 
3,000 
4.000 
S.O^-O 
6,000 
7.000 
8.000 
9,0c0 
9.6U) 
9.800 

10,  too 

10.200 
10.400 
10.600 
10,800 
11.000 
11,200 
11,400 
11,000 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15.200 
15.000 
10,000 
16.400 
10,800 
17.200 
17.600 
18,000 
18,400 
18.800 
19,200 
19,000 
20.000 
20,400 
20,510 

Poundf. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
46,000 
4&000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57.000 
58.000 
59.000 
60,000 
62,000 
64,000 
60.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
102.550 

0. 

.000150 
.000350 
000500 
.000700 
.000850 
.001000 
.001200 
.001?50 
.001550 
.001700 
.001750 
.001800 
.001850 
.001850 
.001900 
.002000 
.002150 
.002500 
.003000 
.004500 
.005100 
.005900 
.007500 
.009000 
.010500 
.012150 
.  014100 
.016000 
. 017450 
.019250 
.021150 
.0-.'3400 
.025900 
.028100 
.030800 
.034000 
.037760 
.042000 
.046600 
.0526 
.0600 
.0676 
.0960 
.1200 

Jam. 
0. 

.000160 
.000200 
.000160 
.000200 
.000160 
.000160 
.000800 
.000160 
.000200 
.000160 
.000050 
.000060 
000060 

o! 

.000060 

.000100 

.000160 

.000350 

.001100 

.000900 

.000600 

.000800 

.001600 

.001500 

.001600 

.001660 

.001960 

.001900 

.001450 

.001800 

.001900 

.002250 

.002500 

.002200 

.002700 

.003200 

.003760 

.004260 

.004500 

.0000 

.0075 

.OOTO 

.0275 

.0250 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

JfMft. 

0. 

InMiaioiid. 
BOMtio  limit. 

Tendlestrangth. 

General  stmmary. 

Tensile  fltrenicth  per  square  Inch  of  original  section pounds 

Slastic  limit  per  sature  inch  of  original  section do  . 

Klosgation  per  inch  after  mptare inch 

Ekmgalion  per  inch  under  strain  at  elastic  limit do.. 

Rednetion  in  diameter  at  point  of  rupture do.. 

Hednetlon  in  area  after  rapture,  per  centum  of  original  seotion 

Motion  of  rupture 1' 

laraeter  of  broken  snjilMe 

ongationof  inch  sections ^. ^ 


102,550 

55.000 

0.2000 

. 002150 

.115 

40.3 

neck 

•aky 

27*,  ".is 
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! 


iro.3566. 
Marks,  ^^ 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Slonsation 
perinoli. 

SoooeaaiTe 
donsatlon 
per  inoh. 

Permanent 
set. 

aet. 

Bemarka. 

Total. 

^InX" 

Pounds. 

200 

i,ot;o 

2,000 
3.000 
4,000 
5,0(»0 
6,000 
7,000 
8,000 
9,000 
10,000 
10,200 
10, 400 
10.600 
10,  8(^0 
11,000 
11,200 
11,400 
11,600 
11,800 
12, 000 
12,400 
12,H00 
13,200 
13.000 
14,000 
14,410' 
14, 800 
15, 200 
15,  6U0 
16, 0('0 
16, 400 
16.800 
17, 200 
17,600 
18,000 
18,4(0 
18,800 
19.200 
19,600 
20,  Ol»0 
20,400 
20,640 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45.000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,0U0 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
103,200 

Indi, 
0. 

.000100 
.000300 
.000460 
.000650 
.000800 
.001000 
.001160 
.001360 
.001500 
.0017.50 
.001800 
.001850 
.001900 
.001960 
.002000 
.002160 
.002400 
. 002700 
.003600 
. 004350 
.000050 
.007900 
.009000 
.010950 
.012600 
.014350 
.0159:)0 
.017760 
.019600 
.021600 
.024000 
. 026100 
.C28500 
.a31400 
.034750 
.038500 
.042350 
.047600 
.053750 
.0625 
.0800 
.1100 

Ineh. 
0. 

.000100 
.000200 
.000150 
.0C0200 
.000160 
.000200 
.000160 
.000200 
.000150 
.000260 
.000050 
.0000.^ 
.000050 
.000050 
.000050 
.000150 
.000200 
.000300 
.000800 
.000850 
. 001700 
.001850 
.001100 
.001950 
.001660 
. 001760 
.001600 
.001800 
.001850 
.002000 
.002400 
.002100 
.002400 

.003:i50 

.003750 

.003850 

.005250 

.006150 

.008750 

.0175 

.0300 

0. 
0. 

0. 

a 

0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initialload. 
SlaatioUinit 

Tensile  atrength. 

" 





General  eumiMiry, 

TeD8ile8treof:th  per  square  inch  of  original  section pounds..  103,200 

Elastic  limit  per  square  inch  of  original  section do  ...    55,000 

Elongation  per  inch  after  rupture Inch . .    0. 1950 

EIoDf^ation  per  inch  under  strain  at  tilastic  limit do 002000 

Reduction  in  diameter  at  point  of  rupture do 105 

Reduction  in  area  after  rupture,  per  oentum  of  original  section 87.1 

PoBition  of  rupture ",70  from  neck 

Character  of  broken  BurfiM3e ailky 

Elongation  of  inch  aectiona ".28^,  ".U 


TESTS   OF  lEON,    STEEL,    AND   OTHER  MATEBIALS. 

No.  38M. 
Marks,  %' 
Diameter,  "J505. 
Sectional  area,  ^20  square  indi. 
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p6r  ipoli. 

SaooMaiTe 
elongation 
perlnoh. 

Pennanoit 

Saeo6MlT» 

pennanent 

■et 

Bamarka. 

TotaL 

Peraqiiaro 
inoh. 

FVtMdi. 

200 
1.000 
2,000 
8,000 
4,000 
5,000 

Sooo 

7,000 
8,000 
9,000 
10,000 
10,200 
10,400 
10,000 
10,800 
11,000 
11,200 
11,400 
11.600 
11.800 
13.000 
12,400 
12.800 
13,200 
18,600 
14,000 
14.400 
14.800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
10,200 
19,600 
20,000 
20,270 

F^tmdi, 
1.000 
5^000 
10,000 
15,000 
20.000 
25.000 
30.000 
35.000 
40.000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
65.000 
66.000 
57,000 
68,000 
S«,000 
60,000 
62.000 
64, 000 
66,000 
68,000 
70.000 
TAOOO 
74.000 
76,000 
7^000 
8<,000 
82,000 
84,000 
86.000 
88.000 
90.000 
93.000 
94,000 
96,000 
98,000 
100,000 
101.850 

IfUk. 

a 

.000150 

.000300 

.000450 

.000650 

.000800 

.000950 

.001150 

.001350 

.001500 

.001750 

.001800 

.001850 

.001900 

.002000 

.002250 

.002700 

.003350 

.004000 

.005000 

.006950 

.007400 

.009000 

.010750 

.012400 

.014000 

.015750 

.017750 

.020000 

.022100 

.024260 

.026750 

.029200 

.032350 

.03S6iH) 

.039250 

.044500 

.040500 

.057000 

.0650 

.0850 

.1250 

Jsidk. 
0. 

.000160 
.000150 
.000160 
.000200 
.000150 
.000160 
.000200 
.000200 
.000160 
.000250 
.000050 
.000050 
.000050 
.000100 
.000260 
.000460 
.000650 
.000650 
.001000 
.000960 
.001460 
.001600 
.001760 
..001660 
.001600 
.001760 
.002000 
.002260 
.002100 
.002160 
.002500 
.002450 
.003150 
.003300 
.003600 
.005250 
.005000 
.007500 
.0080 
.0200 
.0400 

InA. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JiMiL  , 
0. 

Initial  load. 

Blaatio  limit. 

Tanaileatrength. 

Gmeral  summary. 

Tenaile  strength  per  aqnaretnoh  of  original  section pounds..  101,850 

Blaatio  limit  per  square  inoh  of  original  section do 64,000 

Elongation  per  inch  after  rapture inch:.    0.2000 

Elooffation  per  inch  under  strain  at  elasticlimit do  ...  .002000 

Itednction  in  diameter  atpolntof  ruptu^ do 105 

Beduct  ion  in  area  after  rupture,  per  centum  of  original  section 87.1 

Poirition  of  mpture T' from  neck 

Character  of  broken  aarCaoe aiiky,  Interaperaed  with  grannlation 

Bongationof  inoh  aeotlona ".14^".  26* 
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TESTS   OF   IRON,  STEEL,  AND   OTHEB  UATE^BIALS. 


No.  3666. 
Marks,  "^ 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 


Applied  IomU. 

EloDCAtion 
permoh. 

SaoooBslTe 
ekmsation 
per  Inoh. 

Permuient 
set. 

Saooeseire 

set. 

BemATka. 

Total 

^vssr 

Pounds. 
200 
1,0C0 
2,000 
3.000 
4.000 
6,000 
6.000 
7,000 
8,000 
9,000 
10, 0(10 
10,200 
10, 400 
10,600 

10,  800 
11,000 
11,200 
11,400 
11,600 

1 1,  800 
12,000 
12,400 

12,  HOO 

13,  200 
13,000 
14,000 
14,410' 

14,  fOO 
15,200 
15, 600 
16, 0«0 
16, 400 
16. 800 
17, 200 
17,600 
18,000 
18,41.0 
18,800 
19.200 
19,600 
20,0t'0 
20.400 
20,640 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
30.000 
35,000 
40,000 
45,000 
60,000 
51,000 
52,000 
53,000 
54,0i»0 
55,000 
56,000 
57,000 
58. 000 
59,000 
60,000 
6  J,  000 
64,000 
66.000 
68,000 
70,000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82,000 
84, 000 
80,000 
88.000 
90,000 
9J,000 
91,000 
96,000 
98,000 
100,000 
102,000 
108,200 

IndL 

0. 

.000100 
.000300 
.000460 
.000650 
.000800 
.001000 
.001150 
.001350 
.001500 
.0017.50 
.001800 
.001850 
.001900 
.001050 
.002000 
.002150 
.002400 
. 002700 
.003500 
.004350 
.006050 
.007900 
.009000 
.010950 
.012600 
. 014350 
.015950 
.017760 
.019600 
.021600 
.024000 
.026100 
.(28500 
.  031400 
.034760 
.038500 
.042350 
.047600 
.053750 
.0625 
.0800 
.1100 

Inch. 
0. 
.000100 

.oooaoo 

.000160 

.0C0200 

.000160 

.000200 

.000160 

.000200 

.000150 

.000260 

.000050 

.0000.^0 

.000050 

.000050 

.000050 

.000150 

.000250 

.000300 

.000800 

.000850 

.001700 

.001850 

.001100 

. 001900 

.001660 

.001760 

.  001600 

.001800 

.001850 

.002000 

.002400 

.002100 

.002400 

.002900 

.003350 

.003750 

.003850 

.006250 

.006150 

.008750 

.0176 

.0300 

JndL 
0. 
0. 
0. 

a 
a 

0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 
ElasUc  Umit 

•""" 

General  summary. 

Tensile  BtreDKth  per  square  inch  of  original  section pounds..  103,200 

Elastic  limit  per  square  inch  of  original  section  .  do  ...    55.000 

Elongation  per  inch  after  raptnre inch..    0.1050 

Elonf;ation  per  inch  under  strain  at  olaatic  Umit do 002000 

Bednction  in  diameter  at  point  of  mptnre do 105 

Bednction  in  area  after  mptore,  per  centum  of  original  section 87.1 

Position  of  rupture ".70  fhnn  neok 

Cbaraeter  of  broken  snrfiMe ailky 

Elongation  of  inch  sections ".ST, 'Ml 


TESTS   OF   IKON,    STEEL,    AND   OTHER  MATEBIALS. 

No.  38M. 
Marks,  ^' 
Diameter,  ".605. 
Sectional  area,  .20  square  ineh. 
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perlnoh. 

SaooessiTe 
elonffation 
perlnoh. 

Pennan«Dt 

SnooeaslTe 

perauuittit 

■et 

BMDarks. 

Total. 

PerMtoAre 
incL 

200 

1,000 

2.000 

3,000 

4,000 

8.000 

6,000 

7,000 

8»000 

9,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11.000 

11,200 

11,400 

11,600 

11,800 

12.000 

12,400 

12,800 

13,200 

13,600 

14,000 

14.400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18.400 

18,800 

19.200 

19,600 

2U,000 

20,270 

Pinmdt. 
1,000 

6^000 
10.000 
15,000 
20.000 
25.000 
80,000 
35,000 
40.000 
45,000 
50.000 
51.000 
52,000 
53,000 
54,000 
65,000 
56,000 
57.000 
68,000 
5»,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
8».000 
82,000 
84.000 
86,000 
88.000 
90.000 
93,000 
91,000 
96,000 
98,000 
100.000 
101,350 

Inch. 

a 

.000150 

.000.300 

.000450 

.000660 

.000800 

.000950 

.001150 

.001350 

.001500 

.001750 

.001800 

.001850 

.001900 

.  002000 

.  G02250 

.002700 

.00:J350 

.004000 

.005000 

.005950 

.007400 

.009000 

.010750 

.012400 

.014000 

.015750 

.017750 

.020000 

.022100 

.  024250 

.  026750 

.029200 

.032350 

.  0356.'H) 

.039250 

.044500 

.049500 

.057000 

.0650 

.0850 

.1250 

Indi. 
0. 

.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.00(150 
.000250 
.000050 
.000060 
.000060 
.000100 
.000250 
.000450 
.  000650 
. 000G50 
.001000 
. 000950 
.001450 
.001600 
.001750 
..001650 
.001600 
.  001760 
.002000 
.  002J50 
. 002100 
.002150 
. 002500 
.002450 
.003150 
.003300 
.003600 
.005250 
. 005000 
.007500 
.0080 
.0200 
.0400 

Inch. 
6. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

InittellMd. 
BlMtto  limit. 

Ien8U«  strength. 





General  Bummary. 

TenelleiitreDgth  per sqnarelnoh  of  ori^nal  section ponnde..  101,850 

Elantio  limit  per  aqoare  Inch  of  original  section do 54. 000 

BlonfEat  ion  per  incn  after  mptnre inch . .    0. 2000 

Eloneation  per  inch  under  strain  atolnntic  limit do  ...  .002000 

Redaction  in  diameter  at  point  of  mptu^ do 105 

Bednction  in  area  after  rupture,  per  ceutam  of  original  section 37. 1 

Position  of  riiptare 1"  from  neck 

Character  of  broken  aorface ail^t  interspersed  with  grannlation 

Slongation  of  inch  seottoos ".14^".  26* 


140  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  3505. 

Marks,  %^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Applied  loadB. 

permch. 

SaooMalTe 
elongation 
perinoh. 

Permuieiit 
■et 

Soooeeehre 
per^jj^eat 

Bflniarks. 

TotaL 

PerBaojure 
inch. 

Poundi. 
200 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
10,200 
10. 400 
10.600 
10,800 
11,000 
11,200 
11,400 
11,600 
11.800 
12,000 
12.400 
12,800 
13,200 
13,600 
14, 000 
14,400 
14,800 
16,200 
15,600 
10,000 
16,400 
16,800 
17,200 
17.600 
18.000 
18,400 
1H,800 
19, 200 
19,600 
19,960 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
4),  000 
50,000 
51,000 
52,000 
53.000 
64,000 
55,000 
56,000 
57.000 
58.000 
59,000 
60,000 
62,000 
64.000 
66.000 
68.0U0 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
81.000 
86,000 
8a  000 
90,000 
92,000 
94.000 
96,000 
98,000 
99,800 

IfUh. 

0. 

.000100 
.000260 
.000450 
.000600 
.000750 
.000960 
.001100 
.001250 
.001450 
.001600 
.001650 
.001860 
.002000 

.002000 

.003150 

.004i00 

.004800 

.005660 

.006600 

.008050 

.009760 

.011600 

.013260 

.016100 

.017000 

.019100 

.021100 

.023400 

.026000 

.028500 

.031750 

.035050 

.038500 

.048400 

.048500 

.0560 

.0625 

.0800 

.1160 

Inch. 
0. 

.000100 
.000160 
.000200 
.000150 
.000160 
.000200 
.000160 
.000160 
.000200 
.000150 
.000050 
.000200 
.000150 
.000260 
.000350 
.000560 
.000950 
.000800 
.000750 
.000860 
.001650 
.001700 
.001750 
.001760 
.001850 
.001900 
.002100 
.002000 
.002300 
.002500 
.002600 
.003250 
.003300 
.003450 
.004900 
.005100 
.0065 
.0075 
.0176 
.0350 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JfU*. 

0. 

InltiAlUMd. 
Tensile  atzength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..    99,800 

Elastic  limit  per  square  ino  )  of  original  section do —    61,000 

Blon^tion per incli after ruptnro inch..    0.2000 

Elonsatlonper  inch  under  strain  at  elastio  limit ^ do 001650 

Re<1action  in  diameter  at  point  of  rapture do 105 

Redaction  in  area  afttr  rupture,  per  centum  of  original  section 37.1 

Position  of  rnptnre 1"  from  nee ic 

Character  of  broken  surface siU^;  trace  of  granulation 

Elongation  of  inch  sections ".24*.  ".16 


TESTS  OF  IBOir,  STEEL,  AMD  OTHEB  MATEEIALS. 

^O.  3629. 
Marks,  «*^' 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
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per  inch. 

SllOCM8iT6 

elongatioii 
perinoh. 

Pennanent 

Mt. 

""^sr' 

Bamarki. 

TotaL 

^fSsr 

Pcmndt. 

200 

1.000 

2,000 

8,000 

4.000 

5.000 

8,000 

7,000 

8,000 

^000 

10,000 

10,200 

10.400 

10.000 

10,800 

11,000 

11,200 

11,400 

11.600 

11,800 

12,000 

12.400 

12,800 

13,200 

18,000 

14,000 

14,400 

14.800 

15.200 

15,600 

16,000 

16^400 

17,200 
17.600 
18.000 
18,400 
18»800 
1^200 
19,000 
19^920 

Poundt, 

1,000 
5^000 
10,000 
15,000 
20,000 
26,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64.000 
06,000 
68,000 
70.000 
78,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
88,000 
88,000 
90,000 
92,000 
94,000 
96*000 
98,000 
99^600 

Jneh. 
0. 

.000100 
.000300 
.000460 
.000600 
.000800 
.001000 
.001160 
.001300 
.001450 
.001650 

.ooieco 

.002000 

.003760 

.004500 

.005050 

.005850 

.006500 

.007200 

.007950 

.008000 

.010350 

.012000 

.  013500 

.015260 

.017100 

.019250 

.021100 

.023060 

.025300 

.027900 

.081000 

.033760 

.037360 

.040000 

*045950 

.062260 

.050060 

.0650 

.0860 

.1850 

XIMA. 

0. 

.000100 
.000200 

.000160 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000200 

a 

.000890 

.001760 
.000750 
.000550 
.000800 
.000650 
.000700 
.000750 
.000660 
.001750 
.001650 
.001500 
.001750 
.001850 
.002150 
.001850 
.001950 
.002250 
.002600 
.003100 
.002750 
003600 
.003560 
.005060 
.006300 
.006800 
.  005050 
.0200 
.0600 

JndL 
0. 
0. 
a 
a 

0. 
0. 
0. 
0. 
0. 

Inth. 
0. 

Initfalloftd. 
XhMtlo  Umlti 

Tensile  •trengtlL 

m. 

-^  — • 

** 

•■ 

, 

General  twmmcry. 

TtaflflBstoenffUi  per  iqajKn  inch  of  original  section pomids..    »»,600. 

Haslfc  limit  per  square  inch  of  original  section do....    61,000 

SraSaon POT inct after ruptoxe ^loh..    0.2200 

Bkm^on  per  inch  nnder  strain  at  elastic  limit do 001650 

Bwlnetion  in  diameter  at  point  of  mpture..... ......  — do...       ai5 

Bednction  in  area  after  rapture,  per  centum  of  original  section ..." 40.3 

Position  of  ruptore...... ^   *^^S?£5 

Cfaaneter  of  broken  sorfiMe «"«;Ar  «5 

HoogitlonoflnobsectJflna — « ".27*,  ".17 


\f 


^,'/>^-    :t42 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  3530. 


Marks,  ^fa*^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Per  square 
iuch. 


Elongation 
per  inch. 


SaocesaiTe 
eloneatlon 
perlnoh. 


Permanent 
set. 


Saooeasive 
permanent 
set 


Bemarka. 


Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10, 000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
18,600 
14,000 
14,400 
14,800 
16,200 
1.1,000 
16,000 
16,400 
10,800 
17,200 
17.600 
18,000 
18,400 
18,800 
19,200 
10,600 
20,000 
20.120 


Pounds. 
1,0C0 
5,000 
10,000 
15.0U0 
20. 000 
2">,000 
80,000 
35.000 
40,000 
45,000 
50,  000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,  OO'J 
58,000 
50.000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,  OlO 
76. 000 
78,000 
80,000 
82,000 
84.000 
b6,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100,000 
100, 60O 


Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.001000 

.ooimo 

.001300 

.001500 

.  001050 

.001650 

.001700 

.001750 

.001850 

.001900 

.0U20U0 

.  0033'JO 

.004400 

.005400 

.006350 

.008U50 

.009750 

.  011400 

.013050 

.  014750 

.016800 

.019000 

.021800 

.023900 

.027000 

.029;)50 

.031750 

.034900 

.037900 

.041600 

.046600 

.053000 

.001500 

.073500 

.0950 

.1150 


Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.  000130 
0. 

.000050 
.000050 
.000100 
.000050 
.000100 
.  001300 
.001100 
.001000 
.000950 
.00 170  J 
.001700 
.001650 
.001650 
.001700 
.002050 
.002200 
.002r00 
.002100 
.003100 
. 002350 
.002400 
.  003150 
.003000 
.  003700 
.005000 
.00ft400 
.  008500 
.Ol'ZOOO 
.0215 
.0200 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  eummary. 

tensile  strength  per  square  inch  of  original  flection pounds..  100,600 

Elastic  limit  per  sqnard  inch  of  originiu  section do  ...    56,000 

Elon{;ation  per  i nch  after  rupture inch . .    0. 2050 

Elongation  per  inch  under  strain  at  elastic  limit do 002000 

Keduction  in  diameter  at  point  of  rupture do 115 

Beduction  in  area  after  rupture,  per  centum  of  original  section 40.8 

Poaition  of  rupture ".70  fkiun  neck 

Character  of  broken  surfkce ailkr 

Elongation  of  inch  sections ".16,  ".81* 


TESTS   OF  IRON,    STEEL,    AND   OTHER  MATERIALS. 
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I$ro.3688. 
Marks,  %^ 
Diameter,  *^605. 
Sectional  area,  .20  square  inch. 


EloDfration 
per  iBOta. 

SnoeeBsiTD 
elongation 
perlnch. 

PermaDent 
set. 

SnooeMive 

permanent 

Mt. 

Bemarks. 

TotaL 

PerMnare 

Pounds, 

200 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,  MO 

11.000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

32;  800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15.600 

16,000 

16,400 

16,800 

17,200 

17,600 

18.000 

18»360 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45.000 
48.000 
49,000 
60.000 
51,000 
62,000 
53,000 
64,000 
65^000 
56,000 
67,000 
68.000 
69,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
91,800 

Inch, 

.000160 

.000300 

.000500 

.000650 

.000800 

.000960 

.001150 

.001300 

.001450 

.001600 

.001650 

.001850 

.004000 

.004950 

.006000 

.006800 

.007450 

.008500 

.009500 

.010500 

.011560 

.012550 

. 014100 

.016400 

.019000 

.021600 

.024250 

.026500 

.029500 

.032750 

.036250 

.039750 

.044200 

.050500 

.057750 

.0700 

.0900 

.1860 

InOL 
0. 

.000160 

.000160 

.000200 

.000150 

.4100150 

.000150 

.000200 

.000150 

.000160 

.000150 

.000050 

.000200 

.002150 

.000950 

.001060 

.000800 

.000650 

.001050 

.001000 

.001000 

.001060 

.001000 

.001650 

.002300 

.002600 

.002600 

.002660 

.002250 

.003000 

.003250 

.003500 

.003500 

.004450 

.006800 

.007250 

.012250 

.0200 

.0460 

Ineh. 
0. 

0. 
0. 

OL 

Ol 
0. 
0. 
0. 
.000050 

Inch. 

0. 

Initial  load. 
Xlastio  Unit. 

TeBflfle  strength. 

■*.'000060" 

Qeneral  iummary. 

Tensile  Btrenfftli  per  eqnare  inoli  of  orleinal  seotion poonds..    91,800 

XlastioUmit  per  square  inch  of  orlginalsection do —    49,000 

Xkmgstion  per incn  after  rupture inoh..    0.2350 

SLoBgation  per  inch  under  strain  at  elastio  Umit do 001650 

Bednction  in  diameter  at  point  of  rupture do 135 

Eedoetion  in  area  after  rupture,  per  oentnm  of  original  section 46.2 

Ptaition  of  raptore ".80  from  neck 

Charaeter of  orokensnrfiMM silky 

BflBgatifnofinchsectiona ^ ".88*, 'U4 


l--* 
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Marks,  "toi' 


No.  8589. 


Diameter,  ''.605. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

JElon^atiOB 
per  inoh. 

SaooeHtve 
elongation 
per  inch. 

Permanent 

aet. 

Saooesslve 

permanent 

•et. 

Bemarke. 

TotaL 

Per  aqoAie 

Pinmdt. 

200 

1,000 

2,000 

s;ooo 

4,000 
5,000 
6,0(i0 
7,000 
8,000 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10, 200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
U,600 
11,800 
12,000 
12,400 
12,800 
18,200 
18.600 
1<000 
14.400 
14,800 
U^200 
1^600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,280 

Poundt, 
1,0(K) 
5,000 
10,000 
1^000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
5%  000 
56,000 
57.000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
91,400 

Inch, 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.001000 
.001150 
.001800 
.001460 
.001500 
.001550 
.    .001600 
.001650 
.002600 
.004100 
.005150 
.006050 
.006850 
.007650 
.008600 
.009550 
.010300 
.011100 
.012000 
.013900 
.015850 
.018000 
.020350 
.022750 
.025750 
.028750 
.031750 
.035100 
.030300 
.044500 
.050500 
.058250 
.068750 
.0850 
.1300 

Inch, 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 
.000950 
.001500 
.001050 
.000900 
.000800 
.000800 
.000950 
.0000.')0 
.000750 
.000800 
.000900 
.001900 
.001950 
.002160 
.002350 
.002400 
.003000 
.003000 

! 003350 
.004200 
.005200 
.006000 
.0OT75O 
.010600 
.016250 
.0160 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 

Inch, 
0, 

Initial  load. 
Elaatio  limit 

'".'ooooso" 

Generml  mmmmrif. 

Tensile  strength  per  aqnare  inch  of  oriffinal  aeotion pounds..    91,400 

ElastlcUmitpersqnareinch  of  original aeotion do —    40.000 

Elongation  per  incn  after  mptare incb..    0.2100 

Eloniration  per  inch  nnder  strain  at  elastic  limit do 001650 

Kednotion  in  diameter  at  point  of  raptnre do....       .135 

Kednction  in  area  after  mptare,  per  oentom  of  original  section '  46.3 

Position  of  raptnre ".80firomneck 

Character  of  broken  snrfkKse • silky 

ElongaUcin  of  inch  seotionB ".82*,  ".10 


! 

til/3  incAASieel^S'J'.-^^z/ZefS.    * 
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TRUNNION  HOOPSr^S^INCH  B,  L.  BIFLE8. 

No.  3674. 
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Marks,  »2?75^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 


AppliAdlowb. 

Elonf^tion 
per  inch. 

SucoMsiTe 
eloD^ation 
per  inch. 

Permuieot 
set. 

SaeoeMire 

permanent 

•et. 

Remuka. 

TotaL 

PerMOttre 
incb. 

Ptottnd*. 

200 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

10,200 

10,400 

10.600 

16.800 

11,000 

11,200 

11.400 

11,800 

11, 8^0 

12.000 

12,400 

12,800 

18,200 

13.800 

14.000 

14.400 

14,800 

15,200 

15,800 

16,000 

16.400 

16,800 

17,200 

17,800 

18.006 

18,400 

18,800 

19.200 

19.800 

19.690 

PomdM. 
1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
ft2.000 
53,000 
54,000 
55,000 
50.000 
57,000 
58.000 
59,000 
60,000 
62,000 
84.000 
66,000 
88,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
9ri,450 

Inch. 

0. 

.000100 
.000250 
.000400 
.000550 
.000750 
.000900 
.001050 
.001206 
.001350 
.001500 
.001560 
.001800 
.001850 
.001750 
.002100 
.002350 
.004000 
006000 
!006260 
.007700 
.008900 
.010350 
.012050 
.014000 
.018050 
.018050 
.019900 
.022250 
.024750 
.027800 
.030750 
.  033500 
.038900 
.041250 
.048500 
.0.>3000 
.081250 
.0750 
.1000 
.1150 

IwOi. 
0. 

.000100 
.000150 
.000156 
.000160 
.000200 
.000150 
.000150 
.000150 
.000150 
.000150 
.000060 
.000060 
.000050 
.000106 
.000350 
.000250 
.001850 
.001000 
.001250 
.001450 
.001200 
.001450 
.001700 
.001950 
.002050 
.002006 
.001860 
.002350 
.002500 
.003050 
.002950 
.002750 
.003400 
.004300 
.005250 
.006500 
.008250 
.  013760 
.0250 
.0150 

/fMft. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

Intk, 

Initial  kMid. 
BlaatioUBit. 

Tenaile  strength. 

General  summarjf. 

Tensile  strength  i>er  square  inch  of  original  section pounds..    98,4.'>0 

ElAstic  limit  per  sanare  inch  of  original  section do 54, 000 

Elongation  per  inch  after  raptare inch..    0.2250 

Elongation  per  inch  nnder  strain  at  elastic  limit do  ...  .001750 

Redaction  in  diameter  at  point  of  rupt.are do  ...        .105 

Redaction  in  area  after  roptnre,  per  centum  of  original  section 37. 1 

Position  of  rapture ''.95  from  neck 

Character  of  broken  sarfkce silky 

Elongation  of  inch  seotions ".17,  ".98* 

H.  Ex.  46 10 
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Ko.  3676. 

Diameter,  '^606. 

Sectional  area,  .20  sqoaie  indL 


Applied  loads. 

Elongation 
perineh. 

SuooeMlTe 
elongation 
perlnoh. 

Fwrnanent 
set 

SncossslTe 

pennaosBt 

set 

Pjim^yW 

TotaL 

Per8qnu« 
inoh. 

Pounds. 
200 
1,000 
2,000 
8,000 
4.000 
5^000 
6,000 
7,000 
8,000 
9.000 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
13.200 
13,600 
14.000 
14,400 
14,800 
15,200 
15,600 
16,000 
16.400 
16^800 
17,200 
17.600 
18,000 
18,400 
18,800 
19,200 
19,600 
19,680 

Pomidi, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
61,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,000 
98,400 

Inch. 

0. 

.000150 
.000300 
.000450 
.000660 
.000800 
.000950 
.001150 
.001300 
.001450 
.001650 
.001700 
.001750 
.001850 
.001900 
.002100 
.003000 
.004500 
.005500 
.006750 
.008000 
.009250 
.010850 
.012600 
.014350 
.016000 
.018050 
.020250 
.022800 
.025800 
.028250 
.081100 
.034000 
.037350 
.041500 
.046900 
.053250 
.062250 
.0750 
.1000 
.1250 

0. 

.000160 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000050 
.000050 
.000100 
.000050 
.000200 
.000900 
.001500 
.001000 
.001250 
.001260 
.001250 
.001600 
.001750 
.001760 
.001660 
.002050 
.002200 
.002560 
.002500 
.002960 
.002850 
.002900 
.003350 
.004150 
.005400 
.006850 
.009000 
.012750 
.0250 
.0260 

Inch. 

a 

0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 
Slastio  limit. 

Tensile  strangtti. 

............ 

ihneral  summary. 

Tensile  8trenf(th  per  square  inch  of  orielnsl  section .* pounds..    98,400 

Elastiolimlt  per  sqnare incli of  original  seotion do —    54,000 

Elongation  per  inon  after  rupture inch..    0.2450 

Elongation  per  inch  nnder  strain  at  elastio  limit do 001900 

Reduction  in  diameter  at  point  of  rapture -.do 115 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.8 

Position  of  rupture l"fhmineok 

Character  of  broken  surface sQky 

Elongation  of  inch  eectious ".17,  ".32* 


TESTS  OF  IBON,  STEEL,  AND   OTHER  MATEBIALS. 

Na3420. 
Marks,  ""l-jj^ 
Diameter,  ''.605. 
Sectional  area,  .20  sqaaie  inch. 
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Applied  liMidSk 


TotoL 


Peraqiuure 
inoh. 


Eloncation 
permoh. 


SuooessiTe 
eloneatioii 
perlnch. 


Permsnent 


SnooeaslTe 
permaaent 


H^>tnftTlf;#T 


200 

1,000 

2,000 

3,000 

<000 

5,000 

0,000 

7,000 

8.000 

9,000 

10,000 

10,200 

10.400 

10,600 

10,800 

11,000 

ii,2oa 

11,400 
11,000 
11,800 
12,000 
12,400 
12,800 
13,200 
13,000 
14,000 
14.400 
14,800 
15,200 
15,600 
16,000 
16,400 
16.800 
17,200 
17,600 
18.000 
18,400 
18,800 
19,200 
19.600 
20,000 
20,400 
26.800 
21,200 
21,600 
21,920 


Pmmdt, 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30.  COO 
85,000 
40,000 
45,000 
50,000 
51.000 
52.000 
53,000 
54,000 
55.000 
56,000 
57. 000 
S8,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
93,000 
94,000 
96,000 
96,000 
100,000 
102,000 
104,000 
106,000 
108,000 
109,600 


a 

.000150 
.000350 
.000500 
.000700 
.000850 
.001000 
.001150 
.001850 
.001500 
.001650 
.001700 
.001760 
.001750 
.001800 
.001850 
.001850 
.001900 
.002000 
.002250 
.003300 
.005200 
.006800 
.006300 
.010000 
.011500 
.013050 
.014550 
.016050 
.017900 
.019900 


.024000 
.026150 
.028200 


.033500 

.036500 

.040000 

.044600 

.049750 

.055250 

.061750 

.072000 

.0950 

.1600 


Ineh, 

0. 

.000160 
.000200 
.000150 
.000200 
.000150 
.000160 
.000150 
.000200 
.000150 
.000150 
.000050 
.000050 

0. 

.000050 
.000060 

0. 

.000050 
.000100 
.000250 
.001050 
.001900 
.001600 
.001500 
.001700 
.001500 
.001550 
.001500 
.001500 
.001850 
.002000 
.002100 
.002000 
.002150 
.002050 
.002650 
.002650 
.003000 
.003500 
.001500 
.005250 
.005500 
.006500 
.010250 
.0230 
.0560 


Inek. 


Initial  load. 


XlMtio  limit 


TenBile  atreDgth. 


General  rammary. 

Tensile  atreDgth  per  aqnare  inoh  of  original  aeotion ponnda..  109,600 

Elastic  limit  per  aqoare  inch  of  original  aection do 58,000 

Slongation  per  inch  after  rapture inch. .    0. 1950 

Elongation  per  inch  under  strain  at  elaaticlimit do 002000 

Sednctlon  in  diameter  at  point  of  raptare do 085 

Bednotion  in  area  after  rnptnre,  per  centum  of  original  section 30.7 

Position  of  roptore ".70fromneolc 

Character  of  broken  soifiMse sill^,  interspcnned  with  line  granulation 

Elongation  of  inch  sectians ".26*.  ".14 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  3421, 

Marks,  ^^Tm^ 

Diameter,  ^'.606. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Per  square 


ersqm 


Elonffatlon 
per  inch. 


Permanent 


SnooessiTO 
permanent 


Bemarka. 


Poundt. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
C,000 
7,000 

aooo 

9,000 
10,000 
10. 200 
10, 400 
10.600 
10.800 
11, 000 
11,200 
11.400 
Ji,600 
11,800 
12.000 
12,200 
12,400 
12,800 
13, 200 
13,600 
14*000 
14,400 
14,800 
16,200 
16, 600 
16,000 
16,400 
16,800 
17,200 
17.600 
18,000 
18,400 
18,800 
10,200 
10.600 
20, 000 
20,400 
20,800 
21.200 
21,600 
21,960 


Poundi. 
1,000 
6.000 
10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
45,000 
50.000 
51,000 
62,000 
53,000 
54,000 
65.000 
56,000 
67,000 
58,000 
59,000 
60,000 
61.000 
62,000 
64,000 
66,000 
6^,000 
70,000 
72,000 
74,000 
76, 000 
78,000 
80.000 
82,000 
84, 000 
86,000 
88.000 
90,000 
92,000 
94.0<O 
96,000 
98.000 
100,  000 
102,  OCO 
104,000 
106,000 
108.000 
109,800 


Inch, 
0. 

.000100 
.000800 
.000450 
.000600 
.000800 
.000060 
.001100 
.001300 
.001450 
.001600 
.001000 
.001650 
.001700 
.001750 
.001750 
.001800 
.001900 
.001950 
.002000 
.002100 
.002850 
.003500 
.005650 
.006650 
.008500 
.009900 
.011500 
.013::50 
.015000 
.016600 
.018400 


.022400 

.024500 

.026650 

.029260 

.032260 

.085000 

.037800 

.041660 

.046850 

.061260 

.057000 

.0650 

.0950 

.1200 


Inch. 

0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 

0. 

.000050 
.000050 
.000050 

0. 
.000060 
.000100 
.000060 
.000060 
.000100 
.000760 
.000660 
.002060 
.001100 
.001860 
.001400 
.001600 
.001760 
.001760 
.001600 
.001800 
.001950 
.002050 
.002100 
.002160 
.002600 
.003000 
.002750 
.002800 
.003850 
.004200 
.005400 
.006750 
.0080 
.0300 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


InitUlload. 


ElaatieUmit. 


Tensile  atrength. 


General  summary. 

Dsfle  strength  per  square  inoh  of  original  section ponnds..  109,800 

Mtlo  limit  per  sqnare  inch  of  original  section do —    60,000 

ingation  per  inch  after  mptnre Inch..    0.1700 

mgation  per  inch  under  strain  at  elastic  limit do 002100 

dnotion  in  diameter  at  point  of  rapture do 086 

duction  in  area  after  rapture,  per  centum  of  original  section 80.7 

Bition  of  rupture 1"  from  neck 

aracter  of  broken  sorfaoe granular;  silky  spot  at  the  dronntferenoe 

mgation  of  inch  seotions ".ia»".21* 
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Ho.  3686. 

Diameter,  ".605. 

Sectional  area,  .20  aqoare  inch. 


•Ssssr 

eUmgation 
perlnob. 

PennaDent 

Bet. 

SoooeMiTe 
permauent 

86t. 

Bemarka. 

Total. 

PerAOOtfO 

FmmiM. 

200 

1.000 

2,000 

3,000 

4,000 

6^000 

6,000 

7,000 

8,000 

9.000 

10,000 

10.200 

10.400 

10.600 

10,800 

11.000 

11.200 

11.400 

11.600 

11.800 

12,000 

12,400 

12,800 

18,200 

13,600 

14.000 

14,400 

14,800 

15,200 

15.600 

16,000 

16.400 

16,800 

17,200 

17.600 

18.000 

18.400 

18,800 

19.200 

19.000 

20.000 

20,060 

Pounds, 
1,000 

5.000 
10.000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 
45^000 
50,000 
51.000 
62.000 
68,000 
51,000 
55,000 
56.000 
57.000 
58,000 
60^000 
60,000 
62,000 
64^000 
68,000 
68.000 
70,000 
72.000 
74,000 
76.000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
V2,000 
94,000 
06,000 
98,000 
100,000 
100,300 

IfUh. 

0. 

.600100 
.000300 
.000500 
.000660 
.000800 
.000960 
.OOUOO 
.001250 
.001400 
.001000 
.001900 
.002460 
.003100 
.003900 
.004560 
.005100 

.  VW90W 

.006600 

.007280 

.008000 

.009600 

.011200 

.012850 

.014600 

.016400 

.018400 

.020500 

.022600 

.026000 

.027400 

.030300 

.033250 

.086500 

.010400 

.044800 

.050400 

.057000 

.075600 

.0825 

.1050 

.1860 

Inch. 

0. 

.000100 
.000200 
.000200 
.000160 
.000150 
.000150 
.000150 
.000159 
.<i00150 
.000200 
•  000850 
.000500 
.000650 
.000800 
.000650 
.000550 
.000750 
.000650 
.000760 
.000750 
.001600 
.001600 
.001660 
.001660 
.001900 
.002000 
.002100 
.002000  ' 
!  002500 
.002400 
.002000 

-.002950 
.003250 
.003900 
.004400 
.005600 
.006600 
.008600 
.0069 
.0225 
.0300 

JfMft. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inch. 
0. 

Initial  load. 
Slaatio  limit. 

Tenaila  strength. 

Oeneral  summary, 

Tenalle  atrength  per  wjaare  inch  of  original  aection ponnda..  100,800 

Slaatio  liAit  per  aqnare  inch  of  original  aectton do —    50,000 

Kkm^KtiOB  per  inch  after  mptore inch..    0.1850 

Elongation  per  inch  under  strain  at  elastic  limit do 001600 

Seduction  in  diameter  at  point  of  mptare do 095 

Bedoction  in  area  After  mptore,  per  centum  of  original  section 84.0 

Poaitlon  of  rapture ".60  from  neck 

CHiaiaeter  of  broken  sorlkee silky 

XkmgatiMi  of  inch  aeetiona  ".10,  ".27* 


150  TESTS   OF  IBONy  STEEL,  AND   OTHEB  MATERIALS. 

^o.  3596. 

Marks,  ^^Tm^ 

Diameter,  ^^506. 

Sectional  area,  .20  square  inch. 


AppUed  loads. 

per  inch. 

Sn00M8iY6 

elongation 
perlnch. 

Permanent 
set. 

SuooeesiYe 

permanent 

set. 

Bemsrka. 

ToUL 

Persooare 

P<mnd9. 

'       200 

1,0C0 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14.000 

14.400 

14,800 

15,200 

15,600 

16,000 

16.400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

19,200 

19.600 

19,800 

Poundi. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48^000 
40,000 
50,000 
51,000 
52,000 
53,(00 
54,000 
55.000 
56,000 
67,000 
68.000 
59,000 
60,000 
02.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82, 000 
84,000 
86.000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
09.000 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000860 
.001000 
.001150 
.001300 
.001500 
.001600 
.001650 
.001700 
.001750 
.001800 
.001850 
.003250 
.004550 
.005250 
.006850 
.006600 
.007200 
.007960 
.008800 
.009600 
.011100 
.012650 
.014500 
.016250 
.018100 
.020050 
.022250 
.024500 
.027000 
.029600 
.  032850 
.0:^6000 
.039400 
.044000 
.049000 
.054500 
.062760 
.0750 
.1000 
.1260 

JfMft. 

0. 

.000150 
.000150 
.000150 
.000200 
.000200 
.000160 
.000150 
.000150 
.000200 
.000100 
.000060 
.000060 
.000050 
.000050 
.000050 
.001400 
.001300 
.000700 
.000600 
.000660 
.000700 
.000750 
.000860 
.000800 
.001600 
.001650 
.001850 
.001750 
.001860 
.001050 
.002200 
.002260 
.003500 
.002600 
.003250 
.003160 
.003400 
.004600 
.005000 
.005600 
.008250 
.012250 
.0260 
.0260 

Ineh. 
0. 
0. 
f. 
0. 
0. 
0. 
0. 
0. 

OL 

Inch. 
0.. 

Initial  load. 
ElaaUclimlL 

Tensile  streugtli. 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  orizimJ  section ponnda..    90,000 

Elastic  limit  per  square  inch  of  original  section do —    51^000 

Elonpttion  per  inch  after  roptare Jneh,,    0.2000 

EloDcation  per  inch  nnder  strain  at  elastic  limit do....  .OOIK^O 

Reduction  in  diameter  at  point  of  rapture do .085 

Reduction  in  area  after  mptore,  per  centum  of  original  aeotion ^^^^^       80.7 

Position  of  mpture ^..V'ftom  neek 

Character  of  broken  Borfiaee ■fll7,tOpero«nt|  ctMinlAr,40pflroent 

Elongation  of  inch  aeotkms .....Xl6^ ''.2S' 


TESTS  OF  IBON,  STSEL.  AMD   OTHEB   KATEBIALS. 

K0.341& 
Marks,  «|rJ" 
Diameter,  ^'.605. 
Sectional  area,  .20  square  indb. 
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AppUedliMdB. 

Bloii£atlim 
permoh. 

Snooeialve 
«loiintlai 
pwlneh. 

Mt      - 

SaoMMlre 

pennaiMDt 

Mi. 

Bemarln. 

ToteL 

Peraqoaze 

Poundi. 
200 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 

tIooo 

8,000 

9,000 

9.200 

9.400 

9,600 

9.800 

10.000 

10,200 

10.400 

10.600 

10,800 

11.000 

11,200 

11,400 

11.600 

11.800 

12,000 

12.400 

12.800 

13.200 

Found*. 
1,000 
6.000 

10.000 
15,000 
20.000 
25.000 
30.000 
85.000 
40.000 
45,000 
40,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56.000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86.000 
88.000 
90,000 
92.000 
94.000 
96,000 
96^300 

a   ■ 

.000180 
.000300 
Io0O45O 
•  000650 
'  000850 
1 001000 
.001200 
.001350 
.001500 
.001550 
.001650 
.001700 
.001750 
.001800 
.001860 
.001950 
.003500 
.005250 
.006600 
'     .007500 
.008000 
.008600 
009300 
!  010250 
.011700 
.014000 
.016000 
.017750 
.019550 
.021760 
.024100 
.020500 
.029000 
.081500 
.034800 
.088500 
.043600 
.048260 
.054500 
.0600 
.0600 
.1050 
.1300 

Buk, 
0. 

.000160 
.000150 
.000160 
.000200 
•000200 
I 000160 
.000200 
.000160 
•000160 
.000050 
.*  000100 
.000050 
.000060 
.000050 

000060 
.000100 
.001550 
.001750 
.001250 
.001000 
.000500 
.000000 
.000700 
.000060 
.001450 
.002300 
.002000 
.001750 
.001800 
.002200 
.002850 
.002400 

002500 
.002600 
.003800 
.004700 
.004000 
.004750 
.000250 
.0056 
.0200 
.0250 
.0260 

JML 
0. 
0. 
Ol 

OL 

0. 
0. 
0. 
0. 

OL 

0. 

InltlAlloiid. 
BlMttoUnlt 

13.600 

14,000 

14,400 

14,800 

15.200 

15.000 

16  000 

16.400 

16,800 
17.200 
17,000 
18^000 
18,400 
18.800 
19,200 
19,260 

General  tummarjf. 


Tensile  strength  per  sqiiAre  inch  of  ori£iiuJseotlon ponxuU. 

Slutio  limit  per  Mnaremcll  of  original  section do... 

Soogation  per  inon  after  raptnre • inoh.. 

Elongation  per  inch  nnder  strain  at  elMticUmit .do... 

Bednctian  in  diameter  at  point  of  mptare do... 

Bednction  in  area  after  mptore^  per  oentun  of  original  MOtUa 23.9 

Position  of  roptnre ".  86  Ikoni  neck 

haraeter  of  Diokea  sarUMe granular,  40  per  oent  i  dnH  sHky,  60  per  cent. 

ongatkiBofiao]iaaoti«Da ".20*,  ".10 


96.800 
52,000 
0.1600 
.001060 
065 


152  TESTS   OF   IBON,  8T£ELy  AND   OTHKE   MATEEiALS, 

No.  8419. 

Marks,  33  R^^H 

Diameter,  ".505. 

Seetionnl  larea,  .20  sqaare  inch. 


I 


Applied  liwls. 

BloDsation 

8uoce«8ive 
elongation 
per  inch. 

Permaoent 
set. 

SacoeMlT« 
set. 

BemukA. 

Total. 

lnolt- 

ijxr 

200 
1,000 
2,000 
3,000 
1,000 
5,000 
8,000 
7.000 
8,000 
9,000 
10,000 
10,200 
10,41)0 
10.  WO 
10,800 
IL.UOO 

it,aoo 

U,400 
11,000 
11,800 
l^bOO 
12,400 

PovndM, 
1,000 
5,(H10 
10,000 
16,000 
'20.  000 
25,000 
30,Orjo 

a^o^o 

40,000 
4A,000 
60,  OW 
51,  000 

^,000 
&4.0UO 
55,000 
5«,0ri0 
57,000 
Sfet,000 

5e,ooo 

60,000 
03,000 
HOOO 
88,000 
08,000 
70,000 

74,000 
70,000 
IS,  000 
80,000 
82,000 
»4,000 
86^000 
88,000 
90,000 

o->ooo 

94,000 

mooo 

97*550 

Ineh, 
0. 

.000150 
.000300 
.000450 
.000850 
.000850 
.001000 
.001200 
.0C1350 
.001550 
,001700 
.001750 
.001800 
.001850 
.003000 
.005000 

000000 
!  008750 
.007600 
.008100 
.008850 
.010350 
. 012100 
.013900 
.015850 
.  017500 
.019750 
.0220C0 
.024250 
.027000 
.0211900 
.032900 
.038100 
.040000 
'.(»44800 
.050050 
.058750 
.0850 
.0850 
.1300 

Inch. 
0. 

.000150 
.000150 
.000160 
.000200 
.000200 
.000150 
.000200 
.000150 
.000200 
.003150 
.000050 
.000050 
.000060 
.001150 
.002000 
.001000 
.000750 
.000750 
•000800 
.000760 
.001500 
.001760 
.001800 
.001750 
.001860 
.002250 
.002260 
.002250 
.002760 
.002900 
.003000 
.003200 
.003900 
.004800 
.005260 
.008700 
.008260 
.0200 
.0450 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load,                      i 
ElaBticlimlt. 

T«|l»ll*»tTOQgtll. 

12,»f0 
1^,200 
R600 
14,000 
14,400 
14.800 
15,200 
IB^KOO 
IflvOOO 
KiviWI 
IS8U0 
17,200 
17,800 
18.000 
Ifl,400 
18.800 
19,200 
19,510 

r* 

General  eummarff, 

TpQFiilo  ntrmgtb  prr  iqnare Inch  of  original soction ._.^.....  pound*--    97|E50 

KlARtlo  timttperiMjuareiiicbof  original  seotion ......do  --.     53,000 

KkiiifraMimpiTinrti  iLfter  rapture ^„,-,,,,.^  inohv.    0.  I6G0 

K;oi}AJit]oii  p?r  Ibirb  uader  strain  at  elastic  limit do 001860 

KfidTichoii  lu  dlauiN^'ratpointof  rapture    .,..-.,  .__.-.*. do.  ...        -081 

R^luctiou  Id  hf^  »fi^r  rapture,  per  centum  of  original  aeotion ....-^-.  22.9 

PgAiliDD  uf  tupttiifj .- ^'.45  from  noefc 

CbMiactefV or  bmken surface granular, 60  iwr  neoLf  aUky,40per  oent. 

EloniEaticrD  of  I  nob  sections .,^^...«.^.....,,.«..^  ^Ml,  "Jta* 


TB8T8   OF   IBON,  ST££L,  AND   OTHUK   UATEBIAIiS. 

No.  3697. 

Marks,  ^frS^ 

Diameter,  '.505. 

Sectional  area,  .20  square  inch. 
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Applied  loads. 

"^^ 

Bneoeadye 
eloDgatfon 
per  Inch. 

PemiMiient 

set. 

SnooeeeiTe 
Mi. 

BcBuffka. 

ToUL 

Peraqnue 

PimndB. 
200 

1.000 

2.000 

3,600 

4.000 

6.000 

6,000 

7,000 

8,000 

9.000 

10,000 

10.200 

10.400 

10.600 

10.800 

11.000 

11.200 

11.400 

11.600 

11.800 

12,000 

12,400 

12,800 

18,200 

13,600 

14,000 

14,400 

14,800 

16,200 

16,600 

16.000 

16,400 

16.800 

17.200 

17.600 

18|600 

18,400 

18.700 

Poundt. 
1.009 
6,000 
10,060 
15.000 
20.000 
26,000 
30,1)00 
35.000 
40.000 
45.000 
56.009 
61,000 
62,000 
53,000 
64.000 
56.000 
56.000 
57,000 
68,000 
50.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
08,000 
98,609 

Inch, 
0. 

.000100 
.0(0800 
.000600 
.000650 
.000859 
.001009 
.001150 
.001850 
.001500 
.901650 
.001700 
.604100 
.005160 
.006100 
.007100 
.007900 
.908850 
.009600 
.010506 
.011650 
.013250 
.015400 
.017460 
.019600 
.021900 

; 027300 

.630250 

.038500 

.037259 

.041750 

.046009 

.063000 

.061960 

.0700 

.0960 

Inch. 
0. 

.000100 
.000200 
.000200 
.000160 
.000200 
.090150 
.090150 
.000200 
.000160 
.000150 
.000050 

002400 
.001060 
.000969 
.061009 
.000800 
.000969 
.00076a 
.000900 
.001060 
.001700 
.002160 
.002056 
.002150 
.002300 
.002600 
.002800 

002060 
.'008250 
.008759 
.004509 
.006150 
.006100 
.008960 
.008050 
.0250 
.0460 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 

0. 

InUialloiid. 
SlaatfoliBlt. 

.*...••—>>• 



..•...«. .••• 

Qtneral  fHmmary, 

Tensile  streiij^tli  per  sqiisreindh  of orlffiiialaeoaoii • ponnds..    88,600 

Staetie limit  per  sqoaielnoli  of  origiiuuMOtioii do  ...    61,000 

KlongBttoD  per  incn  after  mptore iaeh..    0.2100 

Bongatioa  per  inch  under  atmln  at  elMtio  Umit do 001700 

BedoctlonindUuneteratpointofniptare do 105 

Bednoikm  in  an*  after  n^>t^re,  per  oentnm  of  oilginal  aeoltoB 87. 1 

Poaition  of  mptore I'MOfro^neok 

Chajaoiarof  l»oken  aorflwe oOkvf  allffhtiy  grairalar  a*  efrenrnferenee 

Elongation  of  inch  aeettona ".24*,  M8 


154  TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS, 

Ko.  3698. 
Marks,  »*%£= 
Diameter,  ''.506. 
Sectional  area,  ,20  square  inch. 


AppUed  loads. 

perfnolL 

Soooeflsiye 
elongation 
perlnch. 

Permanent 

set 

SneeeatiTe 

permanent 

set 

•ttjim^V^ 

TotaL 

Per  sqiure 
InoL 

Pounds, 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

9,000 

9;800 

10,000 

10,200 

10,400 

10,600 

10,800 

11.000 

11.200 

11,400 

11,600 

n,woo 

12.000 
12.400 
12,800 
13,200 
13,600 
14.000 
14,400 
14,800 
16,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,290 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000. 
40,000 
45,000 
48,000 
49,000 
60,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
01,450 

Inch, 
0. 

.000150 
.000800 
.000450 
.000660 
.000650 
.001000 
.001200 
.001850 
.001500 
.001700 
.003000 
.005450 
.006150 
.007000 
.007600 
.008500 
009250 
.010100 
.011050 
.012250 
.018400 
.014500 
.016200 
.018200 
.020650 
.022800 
.025500 
.028100 
.081500 
.034750 
.038750 
.043150 
.048350 
.054750 
.0630 
.0700 
.0900 
.1460 

Inch. 
0. 

.000160 
.000150 
.000160 
.000200 
.000200 
.000150 
.000200 
.000150 
.000160 

000200 
.001800 

002460 
;000700 

.000600 

000900 
.'000750 
.000860 

.000060 

.001200 

.001150 

.001100 

.001700 

.002000 

.002150 

.002450 

.002700 

.002600 

.008400 

.003260 

.004000 

.004400 

.005200 

.006400 

.008260 

.0070 

.0200 

.0660 

Intih, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InOu 
0. 

Inttialload. 
lOaatto  limit. 

Teoafle  stNBgtli. 



■'**■ 

......         .. 

General  eummary. 

Tensile  strength  per  sqnaie  inch  of  original  section ponnds..    91,460 

Slaeticliinit  per  sqnare inch  of  originsl section do —    48^000 

Elongation  per  inoQ  after  mptnre inck..    0.1950 

Elongation  per  Inch  under  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  rupture do 065 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.7 

Position  of  rupture 1".05  fhnn  neck 

Character  of  broken  sorfsoe gniiiilar,OOpereent.:  silky,  40  per  cent. 

Elongation  of  Inch  sections ".22*,  ".17 


T£STS  OF  mON,   STEEL,    ▲ND   OTHEB   MATEBIALS, 

STo.  3687. 
Marks,  "JTm" 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
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Applied  loud*. 

SaooeBsiTe 
ekmntloii 
porhioh. 

Penumaat 
•et 

SmweMlTe 

J^fH^m^lc^ 

TotaL 

PeraquMe 
Inoh. 

per^oh. 

Pavndi, 
200 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 

8;  000 

9,090 
10,000 
10,200 
10.400 
19.600 
10^800 
U.OOO 
11.200 
11.400 
11,600 
11,800 
12,000 
12,400 
12,800 
18,200 
18,600 
liOOO 
14,400 
H800 
16,200 
15,600 
16»000 
16,400 
16.800 
17,200 
17,600 
18^000 
18,400 
ia800 
19^200 
19,600 
20,090 
.20^400 

PlWfUfo. 

1,000 
6^000 
10,000 
15^000 
20.000 
25.000 
80,000 
85,000 
40,000 
46.000 
60,000 
61,000 
62.000 
68,000 
64,000 
66,000 
66^000 
67.000 
58,000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90.000 
92.000 
94,000 
96,000 
98,000 
100,000 
102,000 

IndL 
0. 

.000160 

.000800 

.000600 

.000700 

.000860 

.001000 

.001200 

.001350 

.001500 

.001700 

.001750 

.001800 

.001850 

.001900 

.001900 

.002100 

.002300 

.002560 

.002860 

.004050 

.006160 

.007760 

.010000 

.D11650 

.018250 

.015200 

.017000 

.019500 

.021150 

.023350 

.025850 

.028600 

.031250 

.034760 

.038760 

.042900 

.0500 

.0560 

.0650 

.0800 

.1150 

JndL 

9. 

.900150 
.000169 
.000200 
.000200 
.000150 
.0i0150 
.000200 
.000150 
.000150 
.000200 
.000050 
.000060 
.000060 
.000060 

0. 

.000200 
.000200 
.000250 
.000800 
.001200 
.002100 
.001500 
.002260 
.001660 
.001700 
.001960 
.001800 
.002600 
.001650 
.002200 
.002500 
.002650 
.002750 
.003500 
.004000 
.004150 
.0071 
.0050 
.0100 
.9150 
.0860 

InOL 
0. 
9. 
0. 
0. 
9. 
9. 
9. 
9. 
9. 

IndL 
0. 

Initial  iMd. 
Xlaatio  limit. 

TenaileatnDgtlk 

............ 

•"•"""•"•""* 

Gewnral  summary, 

Tenaile  atrength  per  aqnare  Inoh  of  original  section pofonda..  102,000 

Slastie linait  per  aquare  inch  of  original aection do....    65^000 

Elongation  per  inch  after  mptare : inch..    0.2500 

Slongaiion  per  inch  under  strain  at  elaatlo  limit do 001900 

Kedncrion  in  diameter  at  point  of  mptnre  do 126 

Sedoeiion  in  area  after  mptme,  percentnmof  original  aeetion 48.8 

Position  of  mptnre 1".20  from  neok 

Character  of  broken  aorfiuse •••...••••••••• aUky 

Vfliigatlonof  lAohaeetiona »..'. .^ "Jfl^^M 


156  TEST8  OF  IRON,   STEEL,   AND   OTHER  MATERIALS. 

No.  3688. 
Marks,  *^  ^5  = 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Elonfffttion 
permoh. 

SnoeeMiYO 
ekMiffatlon 
perlnoh. 

Permaneiit 
8et. 

oiusooflnTO 

BMiitfkii. 

Total. 

Per  Miuire 
ln%. 

PowfUUi, 
200 

1,000 
2.000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,200 
10.400 
10,600 
10,800 
11.000 
11,200 
11,400 
11,600 
11,800 
12.000 
12. 400 
12.800 
13.200 
13,600 
14,000 
14,400 
li.800 
15,200 
15,600 
16.000 
10.400 
16,800 
17.200 
17.600 
18,000 
18,400 
18,800 
19.200 
10.600 
20.000 
20,400 
20,440 

Pounds. 
1,000 

elooo 

10,000 
15.000 
90,000 
26.000 
80,000 
85,000 
40,000 
46,000 
50,000 
51,000 
52,000 
58,000 
64,000 
56,000 
66,000 
57,000 
58,000 
50,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 

7a  000 

80,000 
.    82,000 
84,000 
86,000 
88.000 
90.000 
99,000 
HOOO 
96,000 
96,000 
100,000 
102,000 
102,200 

0. 

.000150 
.000300 
•    .000460 
.000650 
.000850 
.001000 
.001150 
.001300 
.001600 
.001650 
.001700 
.001750 
.001800 
.001850 
.001900 
.002060 
.002150 
.002400 
.003200 
.004250 
.006300 
.007950 
.009750 
.011850 
.018100 
.014900 
.016900 
.018600 
.020600 
.028050 
.025550 
.0283->0 
.011000 
.034060 
.037750 
.041900 
.047500 
.0600 
.0575 
.0750 
.1050 
.1250 

IndL 
0. 

.000150 
.000150 
.000160 
.000200 
.000200 
.600150 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 
.000050 
.000050 
000060 
.000150 
.000100 
.000250 
.000600 
.001050 
.002050 
.001660 
.001800 
.001600 
.001750 
.001800 
.002000 
.001700 
.002000 
.002450 
.002500 
.062800 
.002650 
.003050 
.008700 
.004160 
.006600 
.0026 
.0075 
.0175 
.0800 
.0200 

0. 
9. 

0. 
0. 
9. 

0. 
9. 

9. 
Ol 

Inch. 
9. 

iBittiaiMld. 

ElMttollaii. 



Omerdl  eummary, 

TeoBile  strenfEtli  per  sqnftTe  inch  of  orifftnal  section pounds..  10l;900 

Elasticlimit  per  sauare  inch  of  original  section do....    56^000 

Elongation  per  inch  afterruptore Inch..    0cl660 

EloDgation  per  inch  nnder  strain  at  elastic  limit do 001900 

Reduction  in  diameter  at  point  of  mptare do 966 

Ked  notion  in  area  after  mptnre,  percentnmof  original  section 80.7 

Position  of  mpture ".70  Inch  ftoa  nook 

Character  of  broken  snr&oe grannlar,  radJatlnx  from  a  doll  silky  spot  at  ctronmflBfeBOe 

Elongation  of  inch  sections .^, ".12,  ".29* 


TESTS    OF    IRON,  STEEL,  AND  OTHER  MATEBIiLLS. 

No.  3676. 
Marks,  "^S^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
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Applied  laada. 


T««i-  P'L'a."!"" 


per  iach. 


SaoceMlre 
eloneatioii 
per  inch. 


Pennaaant 
set. 


SacceMiTe 
peimaDeot 


BemArks. 


JimA. 
0. 

.000100 
.000200 
.000150 
.000200 
.000150 
.000)50 
: 000200 
.000200 
.000200 
.000050 
.000050 
.002100 
.001250 
.000800 
.000500 
.000400 
.000900 
.000950 
.000900 
.000750 
.001850 
.001900 
.001600 
.002000 
.  OtrjOOO 
.002650 
. 002250 
. 002800 
.003250 
.00:{700 
.003250 
.004000 
.004W)0 
. 006200 
.  007r>00 
.012500 
.0125 
.0550 


IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


JnOL 


Initial  load. 


ElMtio  limit. 


TeDsilo  strength. 


General  eummary. 

Tw»«il©BtT«net1iper«qaar»  inch  of  original  section ponnds..    01,800 

Xlaaiiclimit  per  square  inch  of  origiual section do  ...    47,000 

Ek«2»lioii per  inch  after  ruptnre. inch..     0.2150 

£:onz&twQ  perincli  nnder  strain  at  elastic  limit do 001650 

B«anciMmindiameterat  point  of  rupture do 105 

B«dacikui  in  area  after  rupture,  per  centum  of  original  section 37.1 

Pontiou  of  rapture - ".85  from  neck 

Cbaraeterof  brolcen  surface '. , silky 

Ekasaxkm  of  inch  secUoDS ".30*,  ".13 


158  TESTS   OF    IRON,    STEEL,    AND   OTHEE   MATEEIALS, 

IsTo.  3577. 

Marks, '^^Tm^ 

Diameterj  "*505. 

S^ctJarial  area,  ,20  square  inch. 


Applied  loadfl. 

per  iDCh. 

Pennmowxt 

6tloc»«lTe 

pertOMieiit 

Hi. 

RsmarkA. 

Total. 

For  sqniire 

Fmmdi. 

200 
l,tH)0 

2, 001) 

a,  000 

4,000 
fi^fJiiO 
6,00^" 
7,  IJOO 
BAm 
ft,  000 
0.1*00 
0,4^10 
9.500 
0,  &n\ 
10,  OtTO 
10,200 
10,  400 

10,  m\ 
10.  my 
U,0oo 
11,200 
11.000 
12.000 
12,4E>0 
12,800 
13,2i]0 
13,000 
14,000 

14,  400 
11,800 
15,200 

15,  COO 
10,000 
ie,4U0 
1«,8O0 
17,  iiOO 
17,000 
I7.a!0 

1,000 
5,000 

10.000 

15,000 

20,000 

26,000 

30,000 

35,000 

40,000 

45,000 

44,000 

47,000 

48,000 

4Di,0<KI 

50,000 

51,000 

52,  «><J0 

53,000 

mooo 

56^000 

56,000 

58,000    1 

00,000 

02,000 

*t,000 

G6.0O0 

fla,ooo 

70,000 
72,000 
74  (JOO 
701,00*1 
78,000 
80,000 
62,  Otto 
ftWOOO 

m^mi 

8a  000 

e^ioo 

0. 
.000100 

.ocoaoo 

,000450 
1      .000600 

.000800 
i      ,000050 

.001100 

.001300 

,oo;i50 

.001550 

,000100 

.  0(10600 

.  0O7iKro 

.O07(J0O 

,008500 

.000160 

.010000 

.011100 

.OllDOO 

,012510 

.011500 

.010750 

.Ollt200 

.021500 

.  0'i;i750 

.020500 

.020',i50 

.032650 

,030000 

.03^800 

,045L^O 

.051000 

.058000 

.OflflO 

.0800 

.1000 

.1500 

0, 
.000100 
.000200 
.000150 
,000150 
,000200 
.000150 
,0003  50 
,000200 
,000160 
,000100 
,00i56O 
.000400 
,000500 
.000000 
.000000 
,000650 
.000850 
.OOllOO 
,000800 
,000700 
.001000 
.0*2250 
.002450 
.002300 
.001"^ 
,002760 
.002760 
.C0330O 
,003150 
,003S€0 
.005450 
,005760 
.007000 

.ooeo 

.0110 
,0200 
,0500 

0. 

0. 

a. 

0. 

0. 

.000060 

0. 

InitiBl  lijfld. 

Eluyolisilt, 

1 
TauQo  atreogih. 

' 

i 

,ooooeo 

} 

.,,..,,,..,. 

1 

II 

f 

\i 

i 

11 

Genial  9ummarjf» 

TexiBlle fttreDgtb  parii4|nAre  inch,  otvrieinul  6e>otJoa.... .. .^.......^potindi..    60.111 

ElaiiUdi  limit  p«r  pniuife  inch  of  oii^nal  tieottoO- >..>..>.*.......... -,_*,..  ..<io. ...    iO,  6K 

SloniC^Btlou  piT  inch  afl*^r  mntTire., ,.. ., ,--^__,*,,,.,... , ......inch..    0.tStH 

Rloik^mton  pir  inch  uudcr  Atmiii  at  elnfltlo  limit ...^^.....r^---.^^-. ..*.„.,. *^.,.do .001591 

Beclrii^t imi  Lu  dkiuet^r  at  poiDt  of  rtjptare ,..,.*,  ^ ,. ^ ,,*..._. . . ^... ..,,,, ^.. .._ .r,. _., ^ . do. . , ,       ,  IW 

Rediiciion  iu  orra  niter  rupturfl,  per  cfiotain  of  ori^liiial  MC^on, .. , ....._  .«^*..  ..,...>*_ . .  ^  _ . . . .       1^7*1 

Poiiltinn of  nipturB  ............ .^.,,*,,,,^,,,.^h .^.** , ., ,.  **,65fn»a  Bed 

CbarHCtui'  of  urolL^n  aarfooo .^ .... .,,.«,. .....^....oLIkyi  jpmnplnr  gpoinvf  ^*  oircuiDf^mia 

ElongadoB  of  iauh  Beotions ,._....  .-.*.. , , ,. *,,,.,,,,  ^., ,.  * .......  ^4. -^ . , , ,  ♦",!),  *' Jl' 


TESTS  OF  IBOK|    STEEL,   AKD   OTHER  ICATEBIALS. 
No.  3607. 

Diameter,  ",506. 

Sectionai  area,  .20  square  inolu 
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Applied  hmdM. 


ToteL 


fPer 


irmqumxe 
iaeb. 


per 


I12M 


fc 


^ 


S,OQO 
10,000 
IS^OOO 
90,000 
2S,000 

ao^ooo 

35,000 

40,000 

4S,000 

4^000 

47.000 

4LS,OOC 

4a,ooo 

50,000 
51«000 

52;ooo 

63,000 
64.000 
55wOOO 
5fi,000 
67.000 
58,000 
SO.OOO 


03.000 


60.000 

oa^ooo 

70,000 
72,000 
74..000 
7«.000 
78,000 
8O.O0O 


84,000 
8R.OO0 


«2,O00 
04^000 
90.000 
98,000 
100.  OOO 
100.  90O 


InoL 


.OOOlfiO 
.000250 


.000750 
.000960 
.001100 
.001350 
.001400 
.001400 
.001450 
.001450 
.001500 
.001S60 
.001000 
.OO1650 
.001700 
.OO2250 
.003250 
.004050 
.OO4S60 
.005500 
.006100 
.007000 
.008750 
.010500 
.012250 
.013500 
.015550 
.017850 
.020550 
.022900 
.025250 


.030500 
.034500 
.030100 
.041250 


.O4«900 

.064000 

.000650 

.0750 

.0050 

.1300 


SommmItv 
•loiig»tion 
periiMh. 


JiMJk. 
0. 
.000150 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
0. 


0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000550 
.001000 


.000800 
.000050 
.000600 


.001750 
.001750 
.001760 
.001250 
.002050 
.002300 
.002700 
.002350 
.002350 
.002750 
.002500 
.004000 
.003000 
.002850 


.003100 

.006050 

.014350 

.0200 

.0350 


ImOL 


laUialload. 


Teiufle  ■tnngtlL 


General  summary. 

Tinnhb «tc^s^  per  sqiuffe  inch  of  orielittl  seotion poands  .  100,^ 

CfaurtieAuidtperaqaATelnohoforigiiiarseetloii do 53,000 

~  *    L per Incti  Alter  raptnn inch..    0,1600 

J  per  ineh  under  strain  fttelABtio  limit do  ...  .001700 

J  in  dinowterftt  point  of  rapture do 075 

MtttMlnareeaftarniptare,  per  oentoin  of  original  section S7.4 

ttMiorraptare ".OSfiromneok 

hoto  of  hrdken  wxaUatt  grsonlsr ;  dnll  spot  nt  the  oiieomferenoe.    Opened  oiscks  in  the  sar£M« 

^tfoBOflnehaeotions ''.U,''.21* 


160  TESTS    OF   lEON,  STEEL,  AND    OTHEH   MATEKLiLS. 

yo.  3008. 
Marks,  3=  ?f^^ 
Diiimeter,  ",505, 
Sectional  area<,  ,20  square  inch. 


Applied  louk. 

EtonjsAtloc 
per  iatih. 

olongntloD 
per  ijaoh. 

Jndt 

0. 

a 

0. 
0. 

a 

0. 
0. 
Ol 
0, 

BomukA, 

TotAL 

Pet  BQoare 

iU€b. 

•ivo 
1,  0(10 
35,  OOO 
8^000 
4,0(kO 
&,  *l('0 
8,  QUO 
7,DrH> 

8,  tm 

0,  'Zm 
9,400 

9.  iKKI 
S,8Lrt) 

jo,a« 

10,  400 
10,fT^»0 
10,iiOU 
11,1100 
11,200 
ll,4(K) 
11,000 
11,800 
I'A  000 
12,400 
13,H00 
13,200 
13,000 
14.  000 
14,400 
14.  myQ 
15,200 
15,000 
B,000 
10.400 
10,800 
17,3^00 
17,600 
1B;000 
18,400 
lfi,800 
10,3^00 

i2,m 

1,000 
5,000 
10,000 
15,000 
320,ftlO 
3%  000 
30,01*0 
34,000 
40,000 
45,000 
44,000 

47,oau 

48,000 
10,000 
60,000 
6L,O00 

5a.ooo 

M,000 

ftr..ooo 

&fl-000 
67,000 
5H.0OO 

:>st.  000 

OLJ,0<M> 
63^000 
04,000 

eo.ooo 

08,000 
70.  (KJO 
12,000 
74.  too 
70,000 
7H,0W* 

so.ooo 

8J,  000 
M.OOO 
80.000 
88,000 
DO,  000 
ff2,000 
04,000 
DO,0O0 
07,500 

,000150 
.000300 
.000450 
.000050 
.000000 
.000950 
.001100 
.001300 
.001450 
.001600 
.001050 

.rwiooo 

,001650 
.001750 
.00300* 
,004350 
.005100 
.005850 
.000004) 
.007450 
.008050 
.DOSOltO 
.OOWOO 
.OIU'JOO 
,013000 

,ouooo 

.015550 

.017050 

.010850 

.0312000 

.034000 

,030,-JOO 

.0^0050 

,03Sl0O 

.  030000 

i 040500 

.044000 

.O^jOOOO 

.0550 

,0025 

.a«oo 

.0950 
,1450 

Inck, 

0. 

.000160 
,000150 
,000160 
.  00(r2O5 
.000150 
,000150 
.000150 
,000200 
.000160 
,000050 
.000090 
.000050 
0!H)050 

ioooioo 

.001250 
.001350 
.  OiM>750 
.000750 
.000750 
,000800 
,000060 
O0O5M 
^OOOBOO 

.UUVMIV 

.Doieoo 
.ofliiooo 

,OOIA50 
.001500 
.OOftBoO 
.003^160 
.0030W 
.002500 
.003560 
.OOD0» 
.004800 
003000 
! 003500 
.000000 
.0060 
.0075 
.0175 
.0150 
.0500 

Inch. 

Op 

InlttdloMd. 
EEoAtlo  limit 

Tetuile  ctrengtb. 

--,,              ,,_. 

General  aummar^^ 

Teoitlte  hti'Diigtb  per  iqnve  incb  of  oHeiniU  leolloti ,  — ,-..,—,  — potuida. .    ffT*  WO 

£la»tu^]ir£iLt  per  equiKraiaoh  af  original  BPotion ^,.,.__.^._. *.._..> da 50,000 

Kt^nj^iitioii  peri[ii:!b  aftttr  raptdiiB. .«...._«.. ......... .,... .,.., JDob..    0^  ISM 

KUitic:a([nu  per  itieli  ouiler  atmtn  atebatlo  Ututt .-...,....„„,.. „.,...,,.,,..,,do.  .*,  .001750 

RrdDctiitn  in  clbaaietiir  at  polot  of  rapture. , ,.,._..  ..,_^ .  n  --...«* do. ...        ,  0^ 

Hedm:!  ion  ia  Hroa  &(  ter  mptare,  prr  ceDtam  of  original  necilon  ....^.........4. ...v....i.__        23.0 

Pflaitioti  of  mpturu ., .,p.....,.,. .^,,-,.,,..,..,^....,,,,..,.-.,,l'MOitomiiBeik 

Qlumu^ter  of  broken  uirface ^_......._...,.....,,^,....-.grsaalHrf  (iiillipcii*itlieGl]pQnmfer'a&e«< 

BloDg^tloD  of  iJ^dj  e^tLOBA ...„..»... . . ...—....... .",Sa*  ".it 


TESTS   OF  IBOM,   STEEL,   AND   OTHER  MATERIALS. 
Na  3422. 
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General 
nflr  MMiace  inoh  of  oriciiiAl  aeetlon p«imd»..    8}tM 

^^.^'^:^^,;:^^^   :::^^::  iiSJ 

IStoShSSirTSS^rtViirtiiiiidr;;^^^^^^^^^^  j* wmjo 

fi^a»et«ra*paliitof  ruptew..^............^ do....       ^ 

«fn»tni« ".70  ftom  nock 

(coken 


afl 

lonBchMetkHW 

H-  Ex.  46 11 


,  .gmuiUr,  60  per  cent.;  aSXkj,  50  per  cent. 
...•.«•.--«.....••-•-— ••••••••"••B*,  ".16 


162  TE8TS  OF   IRON,    STEEL,    AND   OXHEB  MATERIALa. 

No.  3423. 
Marks,  ^%»5« 
Diameter,  ^^505. 
Sectional  area,  .20  square  inch. 


1 


perlnclL. 

SnooetBire 
ehmntioii 

PWBUAent 

B6t 

SoooeMlYe 

pemummt 

set. 

TtiMw^r^*-      ' 

Totia. 

'Per  moat 

Pouncb. 
200 
1,600 

las 
t^ 

6.000 
7,000 
8,000 
9,000 
9.200 
0,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11  600 
11,800 
12,000 
12,400 
12,800 
13.200 
18,600 
14.000 
14,400 
14,800 
15,200 
16.600 
16,000 
16.400 
16.800 
17,200 
17,600 
18,000 
18»050 

Pcwidt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25^000 
80,000 
3^000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
PI,  000 
62.000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,(K)0 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
00,250 

Inah. 
0. 

.000160 
00(^00 
: 000500 
.000700 
.000850 
.001000 
.001150 
.001350 
.001550 
.001600 
.061700 
.003060 
.006000 
.006750 
.007800 
.008050 
.008600 
.009500 
.010550 
.011500 
.012250 
.013100 
.014000 
.016000 
.016900 
.019100 
.021500 
.023900 
.026900 
.030000 
.038060 
.036600 
.040400 
.045500 
.051500 
.0550 
.0625 
.0800 
.1100 
.1500 

InA, 
0. 

.000150 
.000160 
.000200 

! 000160 
.000160 
.000160 
.OOftSOO 
.000200 
.000060 
.000100 
.001360 
.002960 
.000750 
.000660 
.000760 
.000560 
.000900 
.001050 
.000950 
.000750 
.000850 
.000900 
.001000 
.001900 

002200 
!002400 
.002400 
.003000 
.003100 

003050 
.003560 
.003800 
.005100 
.006000 
.0036 
.0076 
.0176 
.0800 
.0400 

Inth, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Imeh. 
0. 

iDittaioiid. 

ElMtio  limit. 
TeniUe  itrangth. 



General  eummarjf. 
Tensile  stTeogth  per  square  inch  of  oriffinal  section 


SlAstio  limit  per  square  Inch  of  origlniS  section 
Incn 


ponnds..    00,260 

do....    47j000 

BlongHtion  per  inch  afteiTaptnre.... -      liioh..    O.a00 

Elongation  per  inch  under  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  rupture do OK 

Bednction  In  area  after  rapture,  per  centum  of  original  section 84.0 

Position  of  rupture ;— V-: '[.86from  neck 

Charact«*r  of  broken  surface granular,  60  per  cent ;  silky,  60  pwoent. 

Blosgation  of  incli  sections ".28»,''.16 


TESTS  OF   IKON,    BTEESL,   AND -OTHER  MATEBIALS. 

No.  3640. 

Marks,  "f«5" 

Diameter,  ''.506. 

Sedaonal  area,  .20  square  inch. 
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mangaftioii 
per  Inch. 

flnocMMlTe 
elongfttioii 
per  Incb. 

set 

SnooMdTe 

Beaukfl. 

ToteL 

^uar* 

pemuiiMit 
setb 

900 
1,000 
$008 

Sooo 

4,000 
5.800 
6^800 
7,000 
8,000 
8.000 
10.000 
10^200 
10^400 
10.608 
10,800 
11,000 
11,200 
11,400 
11,800 
11,800 
12,000 
12,400 
12,809 
13.900 
18,600 
14.000 
14,408 
14.808 
16.200 
15.000 
18.000 
18.400 
18,800 
17,200 
17,608 
18,000 
18,400 
18,800 
19,200 
19^008 
20.808 
20,060 

Powi4t. 
1,000 
5,000 
10,000 
15,000 
20,000 
26;  000 
80,000 
35,000 
40,000 
45,000 
50^008 
51,000 
62,008 
53,000 
54,000 
55,000 
50^000 
57,800 
58,000 
50.000 
00,000 
62,000 
64,000 

o^ooo 

68.060 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,600 
88^000 
90,000 
92.000 
04,000 
96.000 
08,000 
100,000 
100,800 

a 

.000180 
.000858 
.000550 

.000700 
.000660 
.001000 
.001150 
.001850 
.001508 
.001700 
.001790 
.001800 
.001800 
.001860 
.001900 
.002700 
.004550 
.005200 
006000 
;007050 
.008850 
.010300 
.012000 
.013000 
.015600 
.017400 
.019850 
.021858 
.028700 
.026050 
.028700 
.081450 

038408 
.042260 
.047500 
.0525 
.0000 
.0660 
.1000 
.1100 

0. 

.000150 
.000900 
.000908 
.000188 
.000158 
.000158 
.000150 
.000208 
000180 
.000300 

800060 
!000060 
0. 
000060 

ioooeoo 

.001860 
OOAflBO 
'.000600 
.001060 
.001800 
.001460 
.001700 
.001600 
.001900 
.001900 
.001950 
.002000 
.002860 
.002358 
002050 
.002750 
.003150 
.003800 
.003850 
.005850 
.0060 
.0075 
.0050 
.0360 
.0100 

JiMft. 
0. 
0. 
0. 
0. 
0. 
8. 
8. 
8. 
8. 

JndL 
8. 

iBiltellMld. 

• 
XlaeMo  limit. 

Tensile  strength. 

GeHcral  summary. 

Tensile  strength  per  eqiiAre  inch  of  orisinal  section pounds..  100,300 

SiMfeio  limit  per  sqoAre  Inch  of  original  section do....    55.000 

Boagation  per incn  after raptQTe inch..    0.1800 

Xlengation  per  inch  under  BtninetelMtio  limit do 001900 

Bednriion  in  dluneter  ttt  point  of  rapture — do 075 

BednetloB  In  nree  after  raptore,  per  centum  of  original  section 97.4 

POaitioo  of  rapture ".95fh>mneck 

Chancter  of  broken  sorfMe granular,  70  per  cent. ;  dull  flaky,  80  per  cent 
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164  TESTS  OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 

Marks,  ^^^ 
Diameter,  '^506. 
Seotional  area,  .20  square  inch. 


^S^fiST 

SnooeMiTe 
•kmgatton 
perinoh. 

m 

Peimuieiii 

SMUirks. 

Total 

Pwaonare 

Pnmdc 

200 

1,000 

9,000 

8,000 

<ooo 

6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
10.200 
10^400 
10.600 
10^809 
11,000 
11,300 
11,400 
11^600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17.200 
17,600 
18.000 
18,400 
18.800 
10.200 
10,600 
19,800 

1,090 
6,900 
10,000 
15,000 
30,000 
35,000 
30,000 
35,000 
40,000 
45,000 
60,000 
51.000 
52,000 
63,000 
64,000 
56,000 
60,000 
57,000 
68,000 
69,000 
60,000 

iSlooo 

64,000 
06,000 
'68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94.000 
96,000 
98,000 
99,000 

IndL 

a 

.000100 

•  000250 
009400 

*.099669 
.009759 
000909 
'.091060 
.001200 
.001860 
.001500 
.001650 
.001600 
.001800 
.092890 

•  003950 
.005050 
.095869 
.909659 
.007880 
.909860 

009660 
!  911669 
.013259 
.015009 
.016850 
.018809 
.029860 
.023100 
.025660 
.038150 
.039860 
.934100 
.037809 
.041850 
.946600 
.0525 
.0576 
.0660 
.0859 
.1150 

ImOL 
0. 

.000100 
.000160  , 
.000150 
.000150 

.'000150 
.000160 
.000150 
.000160 
.000169 
.000050 

000060 
.000200 
.001000 
.001150 
.001100 
.000800 
.000709 
.990800 
.001000 
.001609 
.001700 
.001700 
.001760 
.001850 
.001950 
.002050 
.002250 
.00S^450 
.002800 
.002700 

008260 
:  003700 
.004060 
.004750 
.0059 
.0969 
.0075 
.0200 
.0800 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
9. 

InittallMid. 
lilMtioltinIt 

"■ 

TensfleBtrenffthpersqnarelnohof  orlgiAalseotioii poands..    91^909 

SmUo  limit  per  MUAre  inch  of  origliialaMtioii do —    88,099 
ongfttion  per  inch  after  rapture inoh..    9.1600 

Elongation  per  izioh  ander  strain  at  elMtio  limit do 991990 

Redaction  in  diameter  at  point  of  mptore do 966 

Beduction  in  area  after  mptnxe,  per  oentom  of  original  MOtiMi 2L9 

PoAition  of  raptnze ".79fh>mneck 

Character  of  broken  anrfaoe,  grennlar,  70  per  cent. ;  doll  sQIcy,  80  per  cenL    Opened  oradka  In  stem 

near  the  place  of  mptnre.                                      , 
Elongation  of  inoh  aeotinoe ..•..••*..—.•• «..,..  ••''.10^ '.39* 


TEST8  OF  IBON,  STBEI.,  AND  OTHEB  HATEBIALS. 

Ho.  3641. 
Marks,  "^J" 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
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•iS?esr 

SDMeMtve 
elMi|»tloii 
perCS. 

MIL 

Saooeaatre 

Remwks. 

TMM. 

'nar- 

800 
1,000 
8,000 
8.000 
4,000 
5,000 

fl;ooo 

7,000 
51  •» 
0;000 

10.000 
10; 800 
10;  400 
18;  800 
10  800 
11,000 
11,800 
11,400 
11,000 
11,800 
UOOO 
19;  400 
1^880 
18.800 
13.000 
14,000 
14.400 
14,800 
15,800 
15,000 
15,000 
ie,400 
15,800 
17.200 
17.000 

laMo 

181400 
18^800 
18^800 
18,210 

PlMRdt. 

1,000 
5,000 
10.000 
15,000 
90,000 
88,000 
30,000 
35.000 
40,000 
46,000 
50,000 
51,000 
59.000 
58,000 
54,000 
66,000 
66;  000 
57.000 
58.000 
68;  000 
•0,000 

Sooo 

04.000 
06,000 
08,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
88,000 
84,000 
86.000 
86;  000 

06;  000 

88;  000 
04,000 

80;  000 

80;  060 

0. 
.080100 

000400 

loooooo 

.' 001100 
.001250 
.001460 
.001000 
.001060 
.001700 
.001750 
.001800 
.004950 
.006000 
.000060 

:007000 

•  008000 

.010000 

.012200 

.014100 

.016000 

.018600 

.080000 

.089760 

.026800 

.027000 

.080860 

.084760 

.068600 

.048000 

!  047700 

.066000 

.004600 

!0800 

.1100 

.1800 

JlMft. 

a 

.000100 
.000160 
000800 
.000800 
.000180 
.000160 
.000160 
.000150 
.000200 
.000160 

.000060 
.000060 
.000050 

.008460 
.000760 
.001060 

.'000700 
.001000 
.001400 
.008200 
.001800 
.001800 
.002000 
.002100 
.002160 
.002550 
•  002800 
.008260 
.008800 
.008850 
004400 
! 004700 
.007800 

'.0155 
.0800 
.0900 

Jntk, 
0. 

a 

0. 
0. 
Ol 
0. 
0. 

Intk, 
0. 

Initbaioikd. 

'■ 

CfOHOTdi  OIIMIIMH*y* 

Tensile  atrmigtli  per  aqnareiaoh  of  original  Motion ponnda..    80,060 

Klaatie  limit  per  aqoaxe  Inoh  of  orloliMa  aeotion do....    54,000 

Etongndon per ineE after mptiixe Indi..    a  1850 

Koogntkm  per  inoh  under  aoAln  et  elnatio  Unit do 001800 

Bednetlon  tn  diameter  nt  point  of  raptoxe do 085 

Redaetkm  in  ereealfearmptore, per  oentnm  of  original  aeotion 8Qi7 

Poaitioo  of  roptore l'M5fk«mneok 

Cbaxaeter  of  broken  anrfiMe gfamilar,  60  per  oeot.  i  dnil  ailky,  60  per  cent. 

SloagatloBofiBeliaaetioBa ^ '^,".17 


166  TESTS   OP   IRONj    STEEL,    JLKD   OTHER   MAT£EIAiiS. 

No.  3642, 

Itiameter,  ^^505. 

Sectional  area,  .20  sqaare  IdcIi. 


t 


?• 

% 

Applied  loiida. 

perlaoh. 

p«r1bioli. 

Ftnuuuient 

BuoArlu. 

ToUi 

inon. 

200 
t.OOO 
2.000 
3t,  000 
4,000 
6,000 

7,000 
H,  OOO 

o,o«o 
i(j.  ma 

10,200 
10,400 
10,  GOO 

io,eoo 

11,000 
11.200 
11,400 

12,800 
13,200 
l^i.OOO 
H,i>00 
U,40U 
14,  »U0 
I. ^  1*00 
15,0U0 
10.0(10 
10.400 
16.800 
17,200 
17,«00 

mooo 

l«v400 
111,440 

P<mnd$. 
1,000 
5,000 
10.000 
15,000 
20,000 
2^000 
80,000 
85^000 
40,000 
45,000 
50,000 
51,000 
52.000 
58,000 
54.000 
55,000 
56,000 
67,000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
92,000 
92,200 

JncA. 
0. 

.000150 
.000300 

.000500 
.000660 
.000800 
.000950 
!  0011 50 
.001300 
.001500 
.001050 
.001700 
.0017W 
.006500 
.007400 
.008:!56 
.OOfiOlK) 
.00P750 
.OlfiiftO 
.  0165Mf 

.  oieooi* 

.021[iOO 

.024f4H) 

.0962-^ 

.02&MHJ 

.031750 

.036600 

.041750 

.047500 

.052500 

.05Siieo 

.067000 

.0850 

.1160 

.1400 

Ineh 

.000150 

.OOOIGO 
.000200 
.000150 
.000150 
.000150 
,000300 
.000150 

iuooiao 

.000000 
.000050 
.004750 
.000000 
■OOOSSO 

.oooreo 

.000760 

.005500 

.001250 

.002400 

.002600 

.003000 

,001750 

.003250 

.1)02250 

.004750 

.005260 

. 005760 

.005000 

.005750 

,008750 

.0180 

.0300 

.0250 

0. 
0* 
Ol 

0, 
0. 

0. 

a 

0. 
0. 

0, 

ElM«t«Ilmlk 

»' 

* 

f 

"T 

, 

Tfriioili}  J)lr«ngth  per  sqaare mob  of  orieiDaL eecrtion ..__.... pounds..    112^300 

EUuatlo  limit  per  aquAre  Inch  of  oTigfual  fwdtloa .>. dn.  _ .     52,  OCH^ 

EUio^^hUou  perinoii  after  mptare..^... ,,.... ..........«..........* ,.„.,..iiKih.-    O.SSOo 

Ek>n>zArion  per  Inch  under  strain  at  olaMtiQ  limit. ,,,..,„...  «^. .,..  ..do 001T59 

Rptlnc  Uuu  Id  dUnneter  at  point  of  mplimi ., ...,—.  .....>. ..do. ...        .106 

ILrilQctmu  i  D  area  after  rapture^  per  cvtitamof  original  acwtloa......,....*..^.....**., -.        S7.1 

I'DsitioD  ofraptare ^......,.. ,..,„..,* *,,,,.. I* ^06 fhiB neck 

ChiLTactcr uf  broken  enrfaoe ,,...»,,,,,-..,., „...„,..,.,. ...ail]^ 

BknijfaiioD  of  inobseotiona , , ,..-.**_*■,,. ,..*.,>-'',.1S^''.3h* 


2  *■ 


i 


TESTS   OF  IKOK,   STEEL,   ASD  OTHER  MATERIALS. 

No.  350& 
Marks,  ^ff5« 

BeetioDal  area,  .20  square  inch. 
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AfgiSmd 


ToiaL 


/X»er 


1,  OOO 

io,ooo 

90,  OOO 

zs^ooo 

30,000 

as^ooo 

40,000 

*s,ooo 

40,000 
47,  OOO 
4S,000 
49,  OOO 

so^ooo 
«i,ooo 

52;  OOO 
53,000 
5«,  OOO 
55.  OOO 
50.000 
57.  OOO 
58,000 
50.  OOO 

eo.  OOO 

02.000 

OA.OOO 

OS.  OOO 

OS,  OOO 

70,  OOO 
72,000 
7*,  OOO 

78,000 

80,000 

82,  OOO 

84.000 

80,000 

8a.CK>0 

90,<K)0 

02,000 

92,550 


SoooesslTe 


Inch. 

a 

0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 


SamsaMlTe 
penoaneiit 


Inch. 


Roiurlcik 


Initial  load. 


Elastio  limit. 


Tensile  strength. 


General  summary. 
T««a««tr«i«tlil>er«qo»re  Inch  of  origlDal  section .pounds.. 

l^SjtkmiiXrinSi  after  ruptare.. inch.. 

SS2^S per  incb  under  strain  »tela.stio limit <lo.-.. 

S^^rofi^aimeter  at  point  of  raptore. do.... 

KeAoist&on  in  area  after  ruptore,  per  centmn  of  original  section  


I 


Pcwitifln  <rf  Tuptore . 
Charaeter  of  broken  sifffiaoo  . 
Tniwiliio  of  Inch  sootiona  .. 


92,650 

47.000 

0. 1950 

001600 

.095 

34.0 

".85  ftom  neck 


.sUky,  00  per  cent. ;  granalar,  40  per  cent. 
r'Tzg*.".!! 


1^ 


168  TESTS  OP  IKON,   STEEL,    AND   OTHEB   MATEEIAI*8. 

:so.3im. 

Marts,  ^^  1^5  « 

Diameter,  ".606. 

Sectional  area,  .20  sqoara  inch. 


ApptJ«d1o*di. 

Etonieation 
per  inch. 

eloD  gallon 
per  incib. 

PenuBOODt 

porzDJUienI 

BfltaarlTB. 

Total. 

Tvr  unmre 

Pmmdt. 
200 
1,«>0 
2,000 
3,000 
^,000 
5,000 
0,000 
7,000 
8.000 
9,000 
ft,  200 
0.400 
0,0-10 

a&oo 

10,  000 
10,  2W 

10,  m 

io,«oo 
li,uoo 

11,'JOO 
11,400 

n,euo 

U,iiO0 
l!i,OO0 
12,400 
12,800 
13,200 
13,«00 
14,000 
14,400 

i4,eoo 

15,200 
15,000 
10.000 
10.400 
10.  WO 
17.  2tlO 
17,  600 
l«,tlO0 
m4J)0 
18,800 

Fotmdf. 
1.000 
6,000 
10,000 
16^000. 
1        20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
46,000 
47,000 
43,000 
40,000 
50,000 
51,000 
52,000 
63,000 
H,0OO 
66,000 
56,000 
57.000 
58,000 
60,000 
AO.OOO 
02,000 
01,000 
«,000 
08,000 
70.000 
72,000 
74,000 
70.000 
78,000 
80,000 
irj.OQO 
84,000 
«0,000 
88,000 
00,000 
913,000 
IH.O0O 
ft4.00t 

0. 

.OtWlSO 

.ooowo 

.000550 
.000750 
,000000 
,001050 
.OOLL^OO 

.  oouoo 

.001000 
,001060 
.  OOlTuO 

.  wiieoo 

.001850 
.002200 

.oort50o 

.004750 
.OOfrtlOO 

000400 
^007160 
.0084^ 
.OOBMO 

000000 
]0l065O 
.OU50O 
.0)3350 
.01520<> 
.017160 
.010300 
.021500 
.014000 
.036750 
.020350 

.o;;240o 

.035600 
.0308(;0 
,044050 
,  0495<^ 
.050250 
004:^ 
.0750 
.1000 
,1360 

Oi 

.OOOIBO 

.000250 

,000160    1 

.000200 

,000160 

.000150 

.000150 

,ooosoo   1 

.000200 
.000060 
.000050 
.000^00 
.000050 
.  000350 
.001300 
,001^*50 
.000850 
.000800 
•  000750 
,000000 
.000850 
.001000 

.oooaao 

.000950 

.oomso 

.001850 

.001950 

.002050 

.002300 

.002500 

.002750 

.002<M>0 

.003050 

.003200 

,00*200 

.001250 

.005450 

.000750 

.008:250 

.0106 

.0260 

.0950 

0. 
0, 
0. 
0, 
0. 
0. 
0. 
0. 
.000050 

0. 

Itiltlml  loud. 

Elutto  limit. 

1 

1 
Tt»iile«tnnctli. 

""'oooofio 

General  summary. 

T«uii]«  ■treni^h per HjQATie  \nch  of  c^TiclDvl  8iM^t ion.. *,,..».. ^....-poaiwiii..    M,600 

SUatlc  UedH  per  sqtitira  tncb  ot  arlginal  HtK:tiQti ». .. . , .^  ...^ .,...,. do. ....    41k,  OOO 

£IoD^Atiuti  pf^r  iBf  5  after  mptpro. *.  ,lDOb  -  *     0. 2100 

SLoagatloD  [ier  inch  iiDder  stmlii  tt  fltAstlo  limit do, ...  .  00185O 

Redtif^tio^  in  diamcU^r »t poLat  of  mptore .»..,.......,.-...,.-.. do. .105 

RednctioD  Id  arpA  after  mptnt^  per  centiun  of  origtoikl  MOtloiD ^ ^  ...*....,..... .        97. 1 

FOftltioDof  ruptoru ,*-,*, ,--.>.,,>..^ ^, ,. ...^.,.",90ftoiiiis«ck 

Ch»r»cterof  btt»lE«u  inrfooo ..,*,._,.,......,. ,*_„_._..,-...,.-....-.,,. .«tlky 

£1oDgatloQ  of  )Dob  MOtlOiie. . .  .,• .* , , , — . , . -. . — . . . .  .".SP*"    \H 


I 


TESTS   or   lEON,    STEEL^    AND   OTHEB    KATEHIALSp 

No.  3643. 
Marks,  ^?-J^ 
Dmmeter,  ''.505, 
Sectional  area,  ^0  aqoam  inch. 
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RUm\ 


.OOOIW 


,mum 


.mum 


.001700 

.ft017^ 
.miBoa 

.OOISSO 
*  001960 


per  auih. 


Permuiisiit 


JiidL 
0. 

,000100 
.000150 
.0(M/200 
.1KM>150 
.000200 
.000150 
.000150 
,000160 
.OOOfSOO 
.COOISO 


,000060 
.OOOOSO 
.000050 

.ocoioo 


.004350 

.io&ioe   I 


.oitooo 

,0HT50 
.017000 
.018750 

,031150 


.031.^ 
.030300 


.UOO 


.001100 

.wioaoo 

.000050 
,001500 
,001«MI 
,001350 
.003150 


.003250 
.001750 
,00d40i 
,002:lO« 

.miim 


,00150t 

.002550 
.00:M50 

,ooi£Mra 

,004000 
.004750 
,000000 

,005750 

,01(>0 
.02&0 
,0354 


IfUk. 


ptinnAOniti 


/lUi. 

0. 


Remftrks, 


TuitkllMd. 


BImUo  timit. 


TQDAnft  BtT«@fth. 


General  mtmmar^, 

p«r  aqiure  iocb  of  aTfelDal MtetLoa .,,.*,,.*,,...,.. ...^.poiiiid«>..  lOi^iOQ 

Unit  per  Bqnmrei  ixK^li  oT  trri^tuU  H«ctiim ..._.,..._. , .,,...>>.. .do 50,000 

"*      pft  fcflco  after  ruptarft.   ,..►.. *..-.>, ,_.,,,..,, ipck--     0.2100 

p«rmrh  nadi^r  Mrmin  a£  i-Lihstte  Uialt ,,.,-«... .............^....^ do....  <00t069 

isdittiut?t«5r  »t  point  of  rapture ,, ,,.,,,.  „.-,,.,>.....,.._..., do ,105 

in  i4n»  »fWr  rnptDTe,  peroeotiim  of  ortKiulflaotloa.... .,,,.,„....,.. ....,,„..«.        IT,  1 

4^  Tuptore .  — — ..,.,,....,.,.., ...,.._. ,  ,„ .  fMO  fh>iD  aMk 

ft(  bntkAnmrfkoo....^...... a. ....... ««..,. ....,.►..*..,. ,,»*,.,,,,._,, .lUky 

«f  IdbIi  lemiocifl,..^.... - , , , ...... ,..^".21,  "Jtt 


170  TESTS   OF    IRON.  STEELj  AND   OTHER    MATERIALS- 

N0.3M4. 

Diameter,  ".505. 

BeetiQnal  area,  ,20  Bquare  mcli. 


Ai^pUedlittdt. 

Elongation 
pnrlticb. 

gticceiisive 
btoDpcatlim 
per  iDcb. 

Perm*iiMt 

penuftsfint 

ML 

Betnarli. 

Toua, 

Per  M  Dun 
IbSi. 

Found*, 

200 

1,000 

2,000 

;kooo 

4.00<» 
6,0U0 
6,000 
7,000 
B,0OO 
B,<JOO 
10.000 
10,200 

10,  400 

lo.eou 

10,?00 
11,000 

11,  2110 
11,400 

ii,e«o 

11,  HOO 

12.000 
12,400 
12.800 
13,200 
13,000 
14,000 
U.AOa 
HBOO 
15,  20a 
K>,  Ot«0 
Ifl^iWO 
10,400 
H,SOO 
17,200 
17.600 
18.  000 
IB,  400 
13,  ?00 
1^200 
10,  dOO 
SO,iJ0O 

ao,t)io 

1.000 

5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.DO0 
45,000 
50,000 
51.000 
52,000 
53.000 
54,000 
55^000 
50,000 
57,000 
«,000 
50,000 
00,000 
02.000 
&<,000 
fl«,000 

efi,ooo 

70,000 

7-i,ooo 

74,000 
70;«HI 
78,000 

do,  000 

82.000 
84,000 

gO,ooo 

88,000 
00,000 
92,000 
HOOO 
00:^00 
08,000 
100,  005 
100,150 

.000150 
.000300 
.000450 
.000050 
.000800 
.000050 
.001100 
.001250 
.001400 
,001550 

.ooiouo 

.001050 
.  001700 
.001600 
.002.'^,5O 

.ooasoo 

.004100 
.004800 
.00&550 
.000500 
.003050 

.oowoo 

.  0U150 
. 013250 
.016650 
.017500 
.010400 
.021500 
.02:iM0 
.02M60 
.028600 

.oa'.jooo 

.034750 

.o:i90oo 

.043750 

.049000 

.0.^00 

.003500 

.0750 

,1000 

.1100 

0. 

.000150 
.000160 
.00(1150 
.OOO'iOO 
.000  l&Q 
.000150 
.OEMJ150 

.oooico 

,000150 
,000150 
.0000^ 
.000050 
.OOOOM 
.000100 
.000750 
.O00fi*0 
.000000 
.000700 
.000750 
.OO^B.-iO 
.001550 
.001550 
.001550 
.002100 
.00^400 
.001350 
.001000 
.OOSIOO 
.002000 
.002450 
.003950 
.003400 
.O027fj0 
.004250 
.004750 
.005230 
.005000 
,0085 
.0125 
.0250 
,      .0100 

0. 
0. 
0. 
0. 
0. 
0. 
Oi 
0. 
Oi 

JtMA. 

0. 

tnltiAl1o«a. 
XeiMflle  itrei^tli. 

Gm^ral  mtmtfiary. 

TtnkWM^  ntwSL0h  per  «qiur«  IdoIi  of  orlzlBal  Boetloii  ...,«..,,.....>.,>........ ponads. .  10(b  1£0 

Bl^tlo  limit  per  a^i  n  i%ra  iBch  of  orLgiD«i  Hattoti ..... ., ........* .  .dO- . . .    54,  OtW 

Elongaiion  jatr  imM  titler  mptxite.-.-.^..-. ,....4.^. **...... .,,. ttich..    0.1000 

iClODgutSoD  pv-v  JDi'h  im^lfit-  RT.raiii  at  vlaAtlo  litqit..............,.,^ . ,.«.... -^*.do.._.  .OdAOO 

Kodovtiun  In  diauiel^^r  at  point  of  rnpt  Lire ,.. . . .  do ,        .  006 

RedDctidu  in  9.Te» »HeT niptnre, p«r centam  of  oriKiual  aeotiini ~- ^ ,        tL9 

Poattlonorruptnv^.. ...., ,,.. rM7  from  mc* 

CJUBraetfT  of  Amrl'&t^ci ....... ^..^-, ..... .gianular>  ra^latia^  frtum  m  dull  spot  at  the  dftnuufenmH^ 

lof  iooL  aeotloEw. ...». .*.» ...*... ..........,-'M8*.'Mt 


1 

i 


1S8T8  OF  IBON,  STEEL,  AND  OTHER  MATERIALS. 
K0.86S7. 

XMameter,  ''..606. 

Seeti<Hial  area,  .20  sqnare  inoh. 
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f      Ayplbdload.. 

'Ssesr 

OoooomItb 
perTneh. 

ML 

BMMln. 

Itmml  h'^ssr* 

IndL 

Ol 
.000100 
.000260 
000400 

'00OO6O 
.001100 
.001800 
.001600 
.001000 
.001060 
.004000 
.006400 
.008100 
.000860 
.007000 
.008000 

!  010160 
.011000 
.011060 
.012880 
.014800 
.010000 
.018700 
.021000 
•  028200 
.025000 
.028000 
.081760 
.080260 

044000 
1 040700 
.065000 

.0026 
.0800 
.1000 
.1860 

Inch. 

0. 

.000100 
.000150 
.000160 

.000208 
.000160 
.000150 
.000200 
.000908 
.000100 
000050 
i 008160 

.000700 
.000760 
.000760 

.001000 
.000700 
.000050 
.000860 
.000060 
.000000 
.001860 
.001800 
.0112100 
.002800 
.002200 
.002708 
.002700 
.008160 
.008600 
.008760 
006000 
; 006760 
.006250 
.0076 
.0176 
.0200 
.0060 

Imdi. 

8. 
0. 

a 
0. 

8. 

8. 
0. 
0. 
0. 

0. 

IllltilAlMd. 

nastloUaill. 

cCtM 

10L08O 
10^280 

18^480 
10^800 
l5808 
11,000 
11,800 
11,400 
U,888 
11.880 
12.800 
l£400 
12.800 

its 

AIM 

«Ot.O0O 

SRooo 

0O.OOO 

»i,ooo 

iS:SSS 

SOwOOO 
57.000 

09L  OOO 
OOi^OOO 

e2;.ooo 

•8sOO0 
OOwCHJO 

22-222 

TO   OOO 

Ta,oeo 

T4.000 
7«,000 

•Tfi    AAA 

*55  1     gsS 

\^5    Is 

IB,  MO 

\   -•  ^ 

Cttneral  Bummary. 

iVirfu>  ■Awmfrth  pwr  BQUM-a  inch  of  original  Ketton peands..    02.750 

lEbtftoUmteperaqaATD  inch  of  original  aeotton • do 40,000 

ttn0tioni»ariB«h after roptnre Inoh..    0.2100 

SSEtenw  inch  iinderatralnAtolaatio  limit do 001650 

BsOBBtlmmdiMDetaratpointofniiitiiro do 116 

ftbftadOon  in  «x«*nftarmptare.  per  oantnm  of  original  aeetion 40.8 

rfTVpteixe ".OOfromneok 

refteokenaurflMe aUky 

i«rtBfliiaeoOknia ".«•.«» 


172  TESTS    OF    lEOK,    8TE£L,    AND    OTHER   MATEBIALB. 

No.  356§. 

Marks,  =^^75^ 

Diameter^  "-505- 

Bectional  area,  .20  sqoare  inch. 


« 


AppU«d  toftdB. 

Blount  ion 
per  loch. 

SncceflfitTfl 
elcMieKlion 
perlDCb, 

set. 

p«nuikUtiDt 

Remifcrk*. 

TotfcL 

"^ar 

300 
1.000 
3J,00a 
3,000 
4,000 
5,i¥)0 
0.000 
7.000 

aooo 

«,U00 
U,200 
f,  400 
M,0o0 

s^eoo 

10.000 
I0,20t* 
10,40ft 
10,000 
lfl,iO0 
11,000 
11.200 
11.400 
lUOOO 
11,800 
12,000 

rA4oo 

12,S00 
13,200 
13,000 
14,000 
1-4,400 
14,800 
15,200 
15,600 

l«,«oo 

10,400 
10,800 
17,iiOO 
17,600 
18,  POO 

i,«a 

10,  too 

15yOOO 
20.000 
85,000 
30,000 

as,  000 

40,000 
45.000 
'        46,000 
47,000 
i8,000 
4S^O0O 
60,000 
51,000 

oa,ooo 

53,000 
54,000 
S5,000 
50,000 
&7,000 
58,000 
50,000 
00,000 
BLI.00O 
64.000 
00.000 
68,000 
70,000 

nooo 

74,000 
7^000 

7a,  000 

80,000 
«2,<»0 
84,000 
80,000 
88,000 
«\D00 
00,400 

€l 
,000100 
.*fl0250 
.000450 

,000000 
,000800 

.oooe«» 

.00U6O 
,001350 
.001500 
,001850 
.001^0 
002000 
!  001050 
.001000 
.OOSOf* 
.006350 
!o0710U 
.003000 
,008000 
.000800 
.0l0fl:.O 

.oiiwo 

.0IS50O 
.012500 
.OISBHO 
.017500 
.Ol»750 
,022300 
.025300 
.028050 
.030850 
014000 

"<wrr5o 

.042fi00 

.048000 

.054250 

,0600 

,0750 

-1000 

.1300 

0. 
.000100 
.000160 
.000300 
.000150 
,000'200 
.000150 
.000200 
.000^00 
.000150 
.0CC050 

!oouioo 

.001250 
,0010.10 
.000850 
.000750 
,000700 
.000750 
.000000 
,000900 
OOOUOO 
.000850 
,000850 
.UOIOOO 
.001000 
.001850 
.003150 
.002250 
,002550 
.00;j050 
.00ii700 
.002800 
,003150 
.003750 
.0O4S5O 
.005400 
,000350 
.005750 
,0150 
.0250 
.0200 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inltldloail. 
Elasy^Ualt. 

Gemeral  tummarjf^ 

T«(ABlleBtT«iif^bp«r«qi]iu?e'i[ich  of  orli^nal  secttaii,.,.., ,,,, , „,_  poDndB..    90^400 

XlMrtdo  limit  per  Mtmreibob  of  orlgina]  seotlou , ,.. do 47,000 

Slaii);atioo  pfT  iofii  lifter  rapture , ,,,,  ^ - _,tiitli._    0.1990 

Klovf^tloD  per  Inch  Tinder  ntrmln  at  etiatlo  Itmli- . . , ,  ^ , . , . , >. .do.  -  * .  .OOMSO 

Bedw^tion  in  tlianiirur  ftt  polat  of  mptllni...* ^.^-,,, „,.,,,...„,, do ,110 

Bodartion  lu  area  Rfua  raptnrev  p*r  OPOtuM of  oftlgtiul  flooUon  ,,,,,,,, ,,,,,,,,, 40. 3i 

FoftllJOD  of  mptare   -.-.... ,,>4. -....._., ,.,,>, , ,_....*.,... ....^..,l'''.05'ftOttll«^ 

ChAtjwtor  of  liroten  inrfcoe ^,.,,.,,  ,.,,„, «.._... ...,,„,,.iUkj 

BIoojibUoii  of  lAob  i»Q«ti«iis  ,^ .,,..*.*.....*- „ , ,*«***'',lft,  ***!!• 


TESTS  OF   mON,  STEEL,  AND- OTHER .  MATERIALS. 
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lira  3600. 

JDiameteEr,  ^^605. 

Sectional  area,  .20  square  inoh. 


Jntk. 
Oi 
.000150 


.000100 
.000150 


.000160 
.000160 
.000200 
.000150 
.000160 


.000100 


.001100 


.000790 

.ooaooo 

.000860 


.002260 


.001000 
.001400 


.002800 
.002700 
.002550 


.001150 
.006460 
.006750 
.007250 


.0202 


•-S" 


Mil 


Jim*. 


limii. 


tnchoforigbialMolkni pcMndB..    06»550 

limik yar  mqpmn  inch  of  origiBM  ■ectUm do  ...    510M 

tloA wlnoB alter xnvtoro...... ..•••inoh..    ^sOOO 

per  inehanderirtniinfttoliwtlo  limit do 001800 

in  dlMB«t«r  St  point  of  rapture do 106 

In  area  aitorrsptino,  per  oentmn  of  original  sMtion t7.1 

•frvptare I'MO  ftom  neck 

•f 'MokeB  anraee grannlnr,  00  per  cent.;  silky,  40 per  oent. 

efinekwetioBe. ^. '^,S.li 


174  ,TB0T8  OF   IBON,    STEEL,  AND   OTHEfi   MATEBIALS. 

Ko.  3600. 
Marks,  «%r5^ 
Diameter,  '^605. 
Sectional  area,  .20  sqaare  inch. 


AppUedkwdfl. 

SaooMtive 
perlnoh. 

Pennaaeiit 
Mi. 

SiiDOistHro 

'       Mt 

H^mwlr^ 

TotftL 

PeraaiiAre 
inok. 

900 

1«660 
9^060 

Sooo 

4.000 
5,006 
6.000 
7,000 
8,600 
9,000 
10,000 
10,900 
10,400 
10,600 
10,800 
11,000 
11,900 
11,400 
11,600 
11,800 
12,000 
12,400 
12,806 
18.900 
18,600 
14,000 
14,400 
14,800 
15,200 
16,600 
16.000 
16,400 
16.800 
17,900 
17.600 
18,000 
18,400 
18,800 
19,900 
18,600 
19^680 

1,660 
5,000 
10.060 
15,000 
90,000 
96^000 
80,006 
36,000 
40,000 
45,000 
50,000 
61,600 
62,000 
.53,000 
54,000 
66,000 
56,000 
57,000 
56,000 
56,000 
60  000 
69,000 
64,000 
66.000 
68,600 
70,000 
79,000 
74,000 
76,060 
78,000 
-80,000 
82,000 
84,000 

iSlooo 

88,000 
80,000 
92,000 
94.000 
06.000 
08,000 
08.400 

Insk, 

6. 

.006160 
.000800 
.000400 
.000690 
.000750 
.000000 
.601100 
.601250 
.001400 
.001600 
.001650 
.001700 
.001700 
.001750 
.001800 
.001850 
.061900 
.002100 
.004200 
.006000 
.007600 
.008800 
.010850 
.013060 
.015250 
.017500 
.019250 
.021600 
.024000 
.026800 
.020600 
.033000 
.086500 
.040750 
.046000 
.051750 
.0600 
.0700 
.0866 
.1150 

Inch. 
0. 
.006160 
.000900 
.000106 
.000150 
.000200 
.000150 

I0OOI6O 
.006160 
.000200. 
.000060 
.000060 
0. 
.000050 
.000060 

.000060 
.000200 
.002100 
.000800 
.002500 
.601400 
.001050 
.002200 
.002200 
.002850 
.001760 
.002266 
.002500 
.002800 
.002700 
.003500 

.*004250 

.005250 

.005760 

.008250 

.0100 

.0250 

.0200 

IfUk, 

6. 
0. 
0. 
0. 
0. 

a 
0. 
0. 
0. 

Jm*. 
0. 

lattialload. 

BImUo  limit. 

Tensile  Bferength. 

. 

• 

GeMral  9ummarjf. 

Tenaile  strength  per  squftre  inob  of  oriffinal  eeotlon poonda..    96,400 

Slastio limit  per  sqiuure inch  of  original  seotloii do....    ^'^lOJO 

Elongation  per  inon  after  raptaie inoh..    0».lfB9 

Elongation  per  inch  nnder  strain  *t  elasticlimit , do OOijg 

Bednotion  in  diameter  at  i>oint  of  mptnre do 6B 

Bednotion  in  aiea  after  mptnre,  per  oentnm  of  original  seotion 9M 

Position  of  nrptnre - ".66flrooi  nw* 

Character  of  broken  snrfMO ,— ••■Uhy,  40peroent;  granolar,  60  per  ent 

Skmgatlon  of  inch  aectiona .....''J5^,''4I 


TESTS  OF   IBON,    STEEL,    AND  OTHEB  MATEBIAL8. 
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No.  3668. 

Marks,  «^J" 

Diameter,  '".505. 

Seedonal  area,  .20  square  inch. 


^S?eS[" 

set. 

Socootaire 
penoMwnt 

Mt. 

Banutfko. 

TotaL 

^i^r* 

Ptumdt, 

200 

1.000 

2.000 

3,800 

4,000 

6,000 

0,000 

7,000 

8.000 

0,000 

0.200 

0^400 

OLOOO 

0.800 

lOlOOO 

10^200 

10.400 

10.000 

10.800 

11,000 

11.200 

11.400 

11,600 

11.800 

12.000 

12;400 

12L800 

18,200 

13^000 

14.000 

14.400 

14.800 

15^200 

16.000 

10.000 

10^480 

11^800 

17:200 

17,000 

18,000 

18^400 

18^800 

18;  810 

1,000 

Sooo 

10.000 
15,000 
20.000 
25.000 
30,000 
85.000 
40,000 
45,000 
48.000 
47.000 
48,000 
48,000 
,50.000 
51.  COO 
52.0QD 
53.000 
54.000 
55.000 
56.000 
57.000 
68.000 
50.000 
00.000 
02,000 
64.000 
06.000 
68,000 
70.000 
72.000 
74.000 
76.000 
78,000 
80.000 
^000 
84.000 
88.000 
86.000 
80,000 
82,000 
04,000 
04.200 

Jim*. 
0. 
.OOOUO 
.000300 
.000450 
.000700 
.000850 
.001000 
.001200 
.001360 
.001500 
.001500 
.001550 
.001650 
.001700 
.001700 
.001760 
.001800 

007000 

Jim*. 

0. 

.000150 
.000150 
.000150 
.000250 
.000150 
.000150 
.000200 
.000150 
.000150 

0. 
.000050 
! 000100 
.000050 

0. 
.000050 
000050 
.004700 

IMAMM 

Jim*. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jm*. 
0. 

lalliMloiid. 

SlMlklfanii. 

• 

. 

00'450     1          AAAl.'U) 

.008150 
.000350 
.010000 
.010850 
.011060 
.013750 
.015750 
.017750 

'022150 

.025000 

.027800 

.080200 

.084000 

1 087000 

.042000 

.047000 

.052250 

.060400 

.0650 

.0800 

.1200 

.1500 

.000700 

.001200 

.000650 

.000850 

.000800 

.002100 

.002000 

.002000 

.002250 

.002150 

.002850 

.002300 

.008850 

.003760 

.003600 

.004400 

.005000 

.005250 

.008150 

.0046 

.0150 

.0400 

.0300 

V 

General  summary. 

Zmfleitreiiirtlk  per  square  inch  of  oriffiBalaeoUon poaods..    04,200 

Histic  Uastt  per  smMge  inch  of  origliuil  seotlan do 52,000 

AsBcatioD  per  inob  after  rupture inch..    0.2150 

fiee^ktioxi  per  iaeh  nnder  straiA  at  elasfelo  limit do 001800 

BsdneUon  la  diameter  at  point  of  mptare do 125 

SednetloB  !■  area  after  rapture,  percentam  of  original  section 43.8 

PsosltieB  of  raptBre 1"  ftomneck 

€%anelerof1iTokeneiicfaoe • .^ • silky 

•>-.of  iBohMetioBa M7,  l'.«» 


176  TE8T8   OF  IfiON,    STEEL,    AND   OTHER  MATERIALS. 

1^0.3569. 

Marks, '^ITm^ 

Diameter,  '^505. 

Sectional  aieay  .20  square  inoh. 


Applied  loftdt. 

Xlongfttkn 
pwTnoh. 

BvooeMiw 

Ptemaiisnt 

SiuKMMtve 
p«nnaiMnt 

SMBiriM. 

Total. 

TwmtM 

PlMMMlt. 

200 
1,000 
3.000 
8^000 
4,000 
6^000 
$808 
7.000 
8,000 
8^000 
8,300 
8^400 
8.688 
8.888 
14688 
10.308 
10.400 
10.000 
18,800 
11,008 
11,300 
11,400 
11,608 
11^800 
13,000 
12,400 
12.800 
18,200 
13,600 
14.000 
14,400 
14,800 
1^380 
15.888 
10^808 
16,400 
18.800 
17,300 
17,600 
18^000 
18^400 
181480 

1.000 
6.000 
10,000 
16.000 
30.000 
36^000 
30.000 
86.000 
40,000 
46.000 
46,000 
47,000 
48,800 
48,000 
50,000 
61,000 
88,000 

Sooo 

64.000 
06,000 
66.000 

67.000 
68.000 
68,000 
60.000 

04»000 

66.000 
68;  000 

73;  000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
80.000 
88,000 
80,000 
82.000 
82.460 

Jndk. 
0. 

.000150 
.000800 
.000500 
.000050 
.000850 
.001000 
.001200 
.001400 
.001660 
.001000 
.001000 
.001060 
.001708 
.001800 
.000500 
.007000 
.007000 
.006400 
.008250 
.010100 
.011000 
.011800 
.012850 
.014850 
.015750 
.017800 
.020000 
.022250 
.034800 
.027600 
.080600 
.884000 
.067500 
.041400 
.046500 
.052260 
.058?60 
.068600 
.0860 
.1050 
.1408 

IfMJL 

a 

.000150 
.000160 
.000200 
.000150 
.000200 
.000150 
.000200 
.000200 
.000168 
.000808 
0. 

.000050 
.000080 
.000100 
.004700 
.000500 

'.000800 
.000850 
.000850 

000800 
.000800 

000850 
.001500 
.001400 
.002150 
.002100 
.002260 
.002550 
.002700 
.008000 
!003500 
.008600 
.003800 
.005100 
.00^60 
.007000 
.000260 
.0165 
.0200 
.0650 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InOL 
0. 

Initial  load. 

- 

........ .... 

Gemeral  twmmm'jf, 

T«iwil«gtreiigtliperaqoweiaoboforigiBalMotloik pounds..    82.460 

Btastie  limit  per  Mnare  inoh  of  orlglnnrMOtion do 80LOIO 

Elongation  per  inon  after  rupture in<^..    0^X98 

Elongation  per  inoh  under  strain  at  elMtio  limit do 001808 

Kedoction  in  diameter  «t  point  of  rupture do ISI 

Bednotion  in  area  after  rapture,  per  centum  of  original  section 418 

PoriUonofniptuTe....^ ".OOfhrnmeefc 

Character  of  broken  surface ailVy 

lofinohaeotioss -m ..,. ,..,,,...,..,.,...".18,  "Jn* 


TESTS  OF  IBON,  STEEL,  AKD   OTHER  MATEBIALS. 

No.  3678. 
Marks,  "^5^ 
Diameter,  ".506. 
Sectional  area,  ,20  sqoare  inch. 
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Blonndon 
perl^ch. 

SaooeMive 
perlneb. 

set. 

Saooeasire 
permanoit 

Bemarks. 

Total. 

Peraqnsro 

PottlUlf. 

200 

1.000 

2,000 

3.000 

4,000 

5.000 

O.000 

7,000 

8.000 

9,000 

10,000 

10,200 

10.400 

lOlOOO 

10,800 

UOOO 

11,200 

11,400 

uiooo 

11.800 
12,000 
12,400 
12.800 
13.200 
13,600 
14,000 
14.400 
14,800 
15,200 
15,000 
16,000 
16.400 
16.800 
17,200 
17.600 
18,000 
ia.400 
18.800 
10.200 
19,000 
19.870 

1,000 
6.000 
10,000 
15.000 
20.000 
26,000 
80,000 
35,000 
40,000 
45;  000 
60,000 
61,000 
62,000 
51,000 
64,000 
65.000 
56.000 
67,000 
58,000 
58,000 
60  000 
62.000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78.000 
80,000 

0. 

.000100 
.000300 
.000500 
.000660 
.000850 
.001000 
.001160 
.001360 
.001500 
.001660 
.001700 
.001800 
.001900 
.002350 
.003200 
.004260 
.006200 
.006150 
.0J7000 
.007750 
.009300 
.010750 
.012550 
.014260 
.016100 
.018160 
.020100 
.022100 
.024750 
AMMMI 

0. 

.000100 

.000200 

.000200 

.000150 

.000200 

.000150 

.000150 

.000200 

.000150 

.000150 

.000050 

.000100 

.000100 

.000450 

.000850 

.001050 

.000050 

.000060 

.000850 

.000750 

.001550 

.001460 

.001800 

.001700 

.001860 

.002060 

.001960 

.002000 

.002650 

« 003060 

.003100 

.003250 

.003400 

.004000 

.004450 

.006000 

.0075 

.0115 

.0200 

.0400 

I 

0. 
0. 
0. 
0. 
0. 
0. 
.000060 

0. 

Initial  lo»d. 
Elastic  limit. 

■"".'ooooeo'* 

82,000    '       -02MOO 



84,000 
86.000 
88,000 
90.000 
02.000 
94,000 
06,000 
98.000 
90,350 

.033150 

.036660 

.040650 

.045000 

.061000 

.058600 

.0700 

.0000 

.1300 



Tmsil*  ttrength  per  square  inoh  of  original  seotioii poands..    90.350 

XIaatifO  limit  per  aoiiare  inch  of  originaTBection do —    53,000 

Sloagatlon  per  inon  after  mptare ioeh..    0.1960 

BvogatloD  per  inob  under  strain  at  elaatio  limit do 001900 

Bednctlon  in  diameter  at  point  of  mptore do 066 

Bednotkm  in  area  after  ruptore,  per  oentom  of  original  section 80.7 

Ptaition  of  mptare l".05l^mneok 

Gbaraoter  of  broken  sarftice granular ;  doll  spot  at  the  cironmferenoe 

—  *    I  of  inch  sections ".18,  ".21* 

H.  Ex.  46 12 


178  TESTS   OF   IBONi  STEEL,  AND   OTHER  MATERIALS. 

No.  3579. 

Marks,  «^|f5= 

Diameter,  ''.605. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

perinoh. 

SnooesaiTe 
elongation 
per  inch. 

Pemuuient 

■et 

SaooewiTe 

pennanent 

aei. 

Remarka. 

ToUL 

Persqiuffe 

Pounds, 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9.000 

10. 000 

10,200 

10,400 

10.600 

10.800 

11,000 

11.200 

11,400 

11.600 

11.800 

12,000 

12,400 

12,800 

13,200 

18,600 

14,000 

14,400 

14.800 

15,200 

15.600 

16.000 

16.400 

18.800 

17,200 

17,600 

18,000 

18,400 

18.800 

19,200 

19.600 

19,920 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
85.000 
40,000 
45.000 
50.000 
51,000 
52.000 
58,000 
54.000 
65,000 
56.000 
67,000 
58,000 
59.000 
60.000 
62.000 
64.000 
66,000 
68.000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
82.000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
99,600 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.001030 
.001200 
.001350 
.001550 
.001700 
.001750 
.001800 
.001860 
.002000 
.002860 
.004000 
.000000 
.005900 
.007000 
.008000 
.009750 
.011200 
.022900 
.014500 
.016300 
.018300 
.020350 
.022500 
.025100 
.027400 
.080100 
.038500 
.  037260 
.040850 
045500 
.052500 
.058750 
.0650 
.0900 
.1400 

Inch, 
0. 

.000150 

.000160 

.000150 

.000200 

.000150 

.000200 

.000200 

.000160 

.000200 

.000150 

.000060 

.000050 

.000050 

.000150 

.000850 

.001160 

.001000 

.000900 

.001100 

.001000 

.001750 

.001450 

.001700 

.001600 

.001800 

.002000 

.002050 

.009150 

.002000 

.002300 

.002700 

.003400 

.008750 

.008600 

.004650 

.007000 

.007250 

.005250 

.02bO 

.0500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Insh. 
0. 

Initial  load. 
Blaatio  limit 

Tenaflektiength. 

General  summary. 

Tensile  strength  per  sqnare  inoh  of  original  seetion ponnds..    99^600 

ElsAtio  limit  per  souare  inch  of  original  seoUon do —    63,000 

Elongation  per  incD after  ruptore    in«h..    9.1850 

Elongation  per  inch  under  strain  at  elastic  limit do 091859 

Bednotion  in  diameter  at  point  of  mptnre do 075 

Bednctionin  area  after  mptnre.  per  centnm  of  original  section 27.4 

Position  of  mptnre ".90  from  neck 

Character  of  broken  surface,  granolar ;  dull  spot  at  the  elrcnmference.  Opened  oraokain  anrfaceof  stem. 
Elongation  of  inohseptiops  ...-,..., , , M6,".a3* 


TESTS   OF   IBON,    STKEL,    AND   OTHER  MATERIALS. 

N0..3669. 

Marks,  «?r5^ 

Diameter,  ^^506. 

Sectional  area,  .20  square  inch. 
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Applied  loiids. 


Total. 


PnvmdM. 
200 
1,000 
2.000 
8.000 
4.000 
5,000 

d,ooo 

7.000 
8.000 
9.000 
0.200 
8,400 
9.000 
9p800 
10.000 
10.200 
10,400 
10.000 
10.800 
11,000 
11.200 
11.400 
11,000 
11.800 
12,000 
12.400 
12.800 
13.200 
13.800 
14,000 
14,400 
U.800 
16^200 
15,600 
18.000 
18,400 
18,800 
17.209 
17.600 
18,009 
ia400 
18.809 
19.209 
19.609 
18^899 


Pertqnare 


1.000 
6.009 

10.009 
16^000 
20.000 
26^000 
80,000 
36^000 
40^000 
48^000 
40^000 
47,000 
48,000 
4%  000 
50,000 
61,000 
68,000 
68,000 
64.000 
66,000 
66^000 
67,000 
68^009 
60^000 
80^000 
88,000 
84,900 
80^000 
88.000 
76^000 
72.000 
74,000 
76.000 
78.000 
89,000 
8^000 
84,000 
88,000 
88,000 
90,000 
92,900 
94.000 
06,000 
98,000 
91^600 


EIoDjcatioD 
per  inch. 


Ql 
•000160 


.009700 
.000809 

.001000 
.001200 
.001359 
.001500 
.001550 
.001600 
.001650 
.001800 
.001850 
.002100 
.002800 
.003269 
.008860 
.004500 
.005159 
.905800 


.007600 
.008850 


.011660 

.013500 

.015100 

.017000 

.018900 

.021000 

.023050 

.025600 

.028350 

.031050 

.034100 

.037600 

.042060 

.046500 

.052500 

.0606 

.0700 

.0850 

.1200 


SvooeeaiTe 
elongation 
perlnoh. 


.000160 
.000150 


.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000050 
.000050 
.000050 
.000150 


.000250 
.000700 


.000659 


.000659 
.000769 

.OOOO-M) 

.9C0650 

.001550 

.001750 

.091860 

.001600 

.001900 

.001900 

.002100 

.002060 

.002559 

.002750 

.002700 

.003050 

.003500 

.004450 

.004450 

.006000 

.0080 

.0005 

.Ol.'iO 

.0350 


Pennanent 


Indc 
0. 
9. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacoeeeiTo 
permanent 


InOi, 


Remarks. 


InitialloMl. 


Slaatio  limit. 


TenaQe  strength. 


General  summarjf. 

Tensile  straagtii  per  square  inch  of  original  section pounds..    09,600 

JBastie  limit  per  square  inch  of  original  section do —    59,000 

Clongaifon  per  inch  alter  mptare inch..    0.2100 

Xkmgation  per  inch  under  strain  at  nlastio  limit do....  .001850 

Seduction  in  diameter  at  point  of  rupturo do 105 

iduetifln  inarea  after  rupture,  per  centum  of  original  section 37. 1 

littoaofmptue ".OSflcom  neck 

inMrter  of  broken  sorCaoe ir;;-?M57 

jngationofinoliseetioiia ~ ^16^  ".27'' 


180  TESTS   OF   IBON,  STEKL,  AND   OTUEB   MATERIALS. 

No.  3560. 
Marks, »  §75^ 
Diameter,  ''.605. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


PoundM, 
200 
1,000 
2,000 
3,000 
4,000 
8,000 

e,ooo 

7,000 
8,0U0 
0,000 
9.200 
0,400 
0,<i00 
0,WM) 
lO.OOO 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,600 
12, 000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16.800 
17,200 
17,600 
18.000 
18,400 
18,800 
10,200 
10. 600 
10,060 


Per  8<rciaf% 
inon. 


Pounds, 
1,000 
5,000 
10,000 
15^000 
20,000 
25, 000 
80,000 
85,000 
40,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
65,000 
66,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78^000. 
80,000 
82,000 
84,000 
86.000 
88.000 
80,000 
92,000 
94,000 
96,000 

98,  noo 

99,800 


Eloneatlon 
per  locb, 


Inch, 
9. 
.000100 


.000450 
.000650 
.000800 
.000050 
.001)50 
.001350 
.001500 
.001560 
.001600 
.001660 
.001700 
.001750 
.001650 


.003750 
.004360 
.006100 
.005600 


.007100 

.008850 

.009500 

.011500 

.013500 

.  0I525«) 

.017000 

.018600 

.020200 

.022550 

.026250 

.027650 

.O.'JOSOO 

.033400 

.036600 

.04U500 

.044750 

.061500 

.057750 

.0626 

.0800 

.1150 


Sacoeeslve 
elODsatkni 
perlnoh. 


Inoh. 
0. 

.060100 
.000200 
.000150 
.000200 
.000160 
.000150 
.000200 
.000200 
.000160 


.000050 

.000060 

.ooooso 

.000060 
.000100 
.000660 
.000600 
.000750 


.000750 

.000600 

.000760 

.000760 

.001260 

.001160 

.002000 

.002000 

.00175U 

.001750 

.001600 

.001600 

.002350 

.002700 

.002400 

.002850 

.002900 

.008200 

.003900 

.004250 

.006750 

.006250 

.004750 

.0175 

.0860 


Fennaiiflnt 


2ndL 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeMive 
pezmuieiit 


Inch. 


Bemarks. 


Initial  load. 


ElaaUo  limit. 


Tensile  streni^th. 


General  summary. 

Tensile  strength  per  square  inch  of  original  aeotion ponads..    99,800 

Elastic  limit  per  square  inoh  of  original  section do....    61,000 

Elongation  per  incii  after  mpture inch..    0.1860 

Elongation  per  inch  under  strain  at  elastic  limit do 001860 

Redaction  in  diameter  at  point  of  rupture do 006 

Tledaction  in  area  after  rupture,  per  centum  of  uriginal  section 84.0 

PoHition  of  rupture 1"  from  neck 

Character  of  broken  surface ailky;  tivoe  of  granulation 

Elongation  of  inch  sections ".14,  ".23* 


TESTS   OP   IRON,  STEEL,  AND   OTHEE   MATERIALS. 
No.  3404. 

Marks,  «2^;2^ 

Diameter,  ^^506. 

Sectional  area,  ,20  square  inch. 
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Applied  loads. 

Eloniefttioii 
per  inch. 

Saocesalve 
elonieatioii 
per  inch. 

Pennanent 
set. 

SuooeaaiYe 
pennanent 

aet. 

Bemarka. 

• 

Total. 

Peraooara 

Pounds. 

200 

1.000 

2,000 

8,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10.000 

10,200 

10,400 

10,600 

10.800 

11,000 

11.200 

11,400 

11,000 

11800 

12,000 

12,400 

12.800 

13.200 

13,000 

14,000 

14,400 

14,800 

15,200 

16,600 

16,000 

16,400 

16,800 

it;  200 

17,000 

18,000 

18,400 

18,800 

19,209 

19,600 

19,770 

Poundg. 

1,000 
6,000 
10,000 
15,000 
20,000 
29^000 
30,000 
35,000 
40,000 
45,000 
so;  000 
51,000 
62,000 
68,000 
64,000 
56,000 
56,000 
57,000 
58,000 
69,000 
60,000 
68,000 
64.000 
06.000 
68.000 
70.000 
72.000 
74.000 
76.000 
78.000 
80,000 
82,000 
84,000 
86;000 
88.000 
90,000 
92.000 
94,000 
96,000 
96,000 
.    98,860 

IndL 
0. 

.000100 
.000250 
.000400 
.000600 
.000800 
.000950 
.001100 
.001250 
.001400 
.001600 
.001660 
.001700 
.001750 
.001900 
.002100 
.004500 
!005500 
.006250 
.006800 
.007600 
.009360 
.011000 
.013000 
.014500 
.016300 
.018550 
.020350 
.022750 
.025000 
.027600 
.031250 
.084000 
.038000 
.041000 
.046060 
.062000 
.050350 
.0650 
.0900 
.1150 

IndL 
0. 

.000100 
.000160 
.000150 
.000200 
.000200 
.000160 
.000150 
.000150 
.000150 
.000200 
.000050 
.000050 
.000050 
.000150 
.000200 
.002400 
.001000 
.000760 
.000560 
.000800 
.001750 
.001660 
.002000 
.001500 
.001800 
.002250 
.001800 
.002400 
.002850 
.002500 
.008750 
.002750 
.004000 
.003600 
.004450 
005050 
.007860 
.005650 
.0300 
.0200 

Inch, 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 

InOi, 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 



General  summary. 

TenaOe  strength  per  sqoare  inch  of  original  section pounds..    06,860 

£]astionmit  per  sonare  inch  of  original  section do —    53,000 

Elongation  per  inch  after  rupture inch..    0.1900 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .001750 

Bednction  fn  diameter  at  point  of  mptuie do 105 

Reduction  in  area  after  rupture,  per  centum  of  original  section ^ —       37.1 

Position  of  rupture ".75  from  neck 

Chataoter  of  broken  surfiMW ailky 

Elongation  of  inch  sections «. 'M2,".26* 


182  TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3405. 

Marks,  »^?r5^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

^issr 

Snooeastre 
parlnoh. 

Permanent 
■el 

SncoaiaiTe 

Bemarka. 

TotaL 

Peraquare 

■fOO 
1,000 

L^,  UOO 
•A,  uoo 

4,  yoo 

5,  uW 
0,  (JOO 
7,000 

10.000 
10,200 

10,  400 

]o,«oo 

10,800 
11,1300 

ii,aio 

11,400 

11,  OIK* 
IV^JOO 

12;  000 
ia,4oo 

12,800 
13,200 
13,  WJO 

n,  oou 

14,400 

i^eoo 

15.200 
15,000 
10,  (H*0 
10.  400 
10,800 
17,200 
17,  WO 
18.000 
18,400 

li^aofl 

10,200 
19^  000 
11;  TOO 

1,000 
6^000 
10,000 
1        15,000 
20,000 
25.000 
30,000 
35,  UOO 
40,000 

50,000 
51,000 
52, 1100 
53,000 
5|,i3O0 
55,000 
60,000 
57,000 
58,000 
69,000 

eo,ooo 
e^ooo 

54.000 
00,000 
68,000 
70,000 
72.000 
74,000 
70.000 
78.000 
BO,  000 
82.000 
g4,0«0 
§6,000 
K),000 
00,000 
&2.000 
94,000 
B6,000 
B«,ODO 

Inch, 
0. 

.000100 
.000250 
,000400 
.000560 
.000700 

.oooaoo 

.001050 
.001200 
.O0L4OO 
.001000 
.OOIOOO 
.001050 
.001660 
.001700 
.003350 
.0O4dO0 
.OuMfiO 

.oooa&o 

,007000 

.O07ft5O 

,0[P0400 

.011150 

.Oi:«KH) 

.  015150 

.01T350 

.OlOOOO 

.0'i«B50 

.023000 

.02^'^^ 

.02flOOO 

,  031050 

.034750 

,038000 

.042400 

.047000 

.053500 

.001750 

.0750 

,0050 

-UOO 

0. 
.000100 
.000150 
,000150 
.000160 

*  000150 
.000200 

,      . 000150 
.000150 

*  000200 
.000200 

0. 

.000050 
0. 

.oooow 

.001050 
.0P145O 
.000850 
.000000 
.000750 
.000850 
.001550 
.001750 
.001860 
,00^150 
0O210O 
.001750 
.001850 
.  002150 
.OO'.KJeO 
.002750 
.003050 
.  00;J7W 
,004150 
.003500 
.004000 
.000500 
,0082.'50 
.013250 
,0200 
,0360 

JtML 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Tnek. 

InlUallMd. 

Slluticllittit. 

;::: 

1 

„._...—_. 

Ttinnilo  fitreii^LL  per  Hquju-i^  inch  of  Qri(:>Dul  Mctton. potmda...    OSt  600 

EliiHiic  liBslt  ptT  MuaNi  Inch  of  ori^nai  B«otiPii. ...... _ , ,do. ...    M,  000 

Elanj^Atko  per  inefi  after  mptiirb. .,,-,.,..., .........-,-.., . .^n^li. .    0.  JfW 

Eloui^tion  per  Inch  under  ntmia  ntelAftlblinilt  .__,._.,,^, ,,_„,.._. ........ do.-..  .001700 

KLductSan  iu  iLiameU^r  at poitit af  rapture do 105 

RHlnctigD  taiiroa  alter  raptare,  p«rceQtum  of  odflsal  oeotLoii  .< *. SI  A 

PoaitionflfniptQ™...,,,..,., *-..,,.... ,* ,...,,..,.„.,,,.,.., , 1"  f^noiDftek 

Chancurot  bmjceu •arfao* — - ,.^. ...„*.. ->-......., ,,,..,.. aOky 

EloQIgatian  of  incb  eecttona ,...,..-„.- , *.*,!••,  ".ij 


I 


I 


TESTS  OF  IBON,    STEEL,   AKD   OTHEB   MATERIALS. 
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Marks,  "S*M° 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 


NO.S406. 


SnoeeMiTe 
ekmntiott 
porlnoh. 

PenDAiMnt 

Mt. 

SnooeiaiT* 
pemuttMiit 

ML 

Beaiarks. 

Total 

PeraqmBre 

pwlMh. 

F9und$. 

200 

1,000 

2.000 

3.000 

5,000 
6^000 
7.000 

8;  000 

9^000 
9,000 
9.800 
10,000 
10,800 
10.400 
10.000 
10,800 
11,000 
11.200 
11.400 
11.600 
11.800 
12.000 
12,400 
12.800 
13,200 
13.000 
14.000 
14,400 
14:800 
15^200 
13.000 
1^000 
10,400 
16,800 
17,200 
17.000 
18.000 
18.400 
18.800 
18,820 

PMHUlt. 

1,000 
6,000 
10.  OM^ 
18^000 
20.000 
28,000 
80^000 
86,000 
40,000 
46.000 
48^000 
40.000 
50,000 
51.000 
62,000 
53,000 
54,000 
65.000 
60,000 
67,000 
50.000 
50,000 
00.000 
02,000 
04,000. 
06,000 
08,000 
70,000 
72,000 
74,000 
70,000 
78.000 
80.000 
8<000 
84.000 
80.000 
88,000 
9(^000 
92.000 
94,000 
04,100 

*    InOL 
0. 
.000100 

!000400 
.000660 
.000700 

MkifiKA 
.  WPUOOV 

.001060 
.001200 
.001400 
.001500 
.001000 
.009000 
.004100 
.004500 
.006900 

000000 
!00600O 
.007500 
.008260 
.000160 
.  010150 
.011000 
.013160 
.015000 
.017000 
.018000 
.020850 
.023350 
.020000 
.029000 
.032000 
.035000 
! 030850 
.043750 
.049600 
.056250 
.0650 
.0800 
.1060 

.1850 

JnOL 
0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.100150 
.OOOMO 
.000100 
.000100 
.001400 
.001100 
.000400 
.000800 
.000700 
•000000 
.000000 
.000750 
.000000 
.001000 
.000650 
.002150 
.001860 
.002000 
.001900 
.001960 
.002600 
.002660 
.003000 
.003000 
.003600 
.004250 
.003000 
.005750 
.000750 
.008760 
.0160 
.0250 
.0000 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

0. 

InitUlIoiid. 
ElMtioUmli. 

TensUe  Btrangth. 









Choral  9ummarff» 

Taiafle strengtli  per  aqnare  inch  of  oriffinal  aeotioii ponnd*..    94.100 

IQmcSo  limit  per  aqnare  inch  of  origtaulaeotton do —    49,000 

Ekmgation  per  inch  after  ruptare inob..    0.1500 

Xkmgiati6n  per  bioh  QBder  atnOn  at  elastio  limit do 001000 

Redactionm  diameter  at  point  of  rapture do 045 

RedaotlDii  in  area  after  roptnre,  per  oentnm  of  original  aeetion 16.9 

Poaltionofmptore ''.40ftomneok 

Character  of  broken  amfiMe ffrannlari  dnll  spot  at  circamferenoe 

^  lofinohaectioiw .7 .V. ".la^.^.M 


184  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  3407. 

Marks,  »5?5« 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 




Eloneation 
per  inch. 

TotaL 

PersoiUKre 

P&undt. 

PoundM. 

Inch, 

200 

l.OUO 

0. 

1,000 

5.000 

.000150 

2,000 

10,000 

.000300 

3,000 

15,000 

.000500 

4,000 

20.000 

.000650 

5,000 

86,000 

.000800 

6.000 

l^Z 

000950 

7,000 

.001150 

8,000 

40,000 

.001300 

9,000 

45,000 

.001500 

0.61)0 

48,000 

.001700 

9.80O 

49,000 

.001750 

10,000 

50,000 

.003750 

10,200 

51.000 

.004500 

10. 400 

62.000 

.  0O.V)O<) 

10,600 

53, 000 

.006350 

10,800 

54,000 

.007100 

11,000 

55,000 

.007900 

11,200 

50.000 

.008850 

11.400 

67,000 

.000600 

11.600 

58,000 

.010350 

11.800 

59.000 

.011350 

12,000 

60.000 

.012250 

12,400 

62,000 

.014000 

12,800 

64,000 

.015750 

18,200 

66.000 

.017850 

13,000 

68.000 

.020000 

14,000 

70.000 

.022400 

14.400 

72,000 

.025250 

14.800 

74,1J00 

.028000 

15,200 

76.000 

.031000 

15,600 

78,000 

.083750 

16,000 

80,000 

.037200 

16,400 

82,000 

.041400 

16,800 

84.000 

.046500 

17,200 

88.000 

.053000 

17.600 

88.000 

.0600 

18,000 

90,000 

.0660 

18,400 

92.000 

.0850 

18,730 

93,650 

.1200 

Sacceaslre 
elonfratdcm 
perlnob. 


JfieiL 

0. 

.000150 
.000160 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000200 


.002000 

.000730 

.00 1000 

.000850 

.000780 

.000800 

.000950 

.000660 

.000850 

.001000 

.000900 

.001750 

.001750 

.002100 

.002150 

.002400 

.002860 

.002750 

.003000 

.002750 

.003450 

.004200 

.005100 

.006500 

.0070 

.0050 

.0200 

.0350 


Permanent 
set. 


Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sucoeasive 

permanent 

set. 


Inch, 


Remarks. 


Infiial  I 


Elaatie  limit. 


Tenalle  strength. 


General  summary. 

TedBile  strength  per  eqaare  inch  of  ori$:lnal  eeotioD poniids..    91^060 

Elastic  limit  i>erHaaare  inch  of  original  section do 49^000 

Elongation  per  inch  aft^rmpture • Inoh.^    0.1850 

Elongation  per  inch  under  strain  at  elastic  limit do OOIW 

Reduction  in  diameter  at  point  of  mptare do 00 

Rednction  in  area  after  rupture,  per  centum  of  original  section 90.  t 

Position  of  mptnre 1".10  fhun  neok 

Character  of  broken  snrfiice grannlar,  50  per  cent ;  silky,  50  per  oeat. 

Elongation  of  inch  sections : ".17,  ".21* 


TESTS  OF  IHON,    STEEI., 

No, 

Marks,  "ITm^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


AND   OTHER   MATEBIAL8. 
3561. 
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AppUed  loads. 

perinoh. 

SncG6MiYe 
elongation 
per  Inch. 

Permanent 
aet 

SueoessiTe 
«et. 

^emarkft. 

TotoL 

Persqoare 

Poundt. 

200 

1,000 

2,000 

8,000 

4,000 

5^000 

6.000 

7.000 

8,000 

9,000 

9,200 

9,400 

9.000 

0.800 

11^000 

10.200 

10.400 

10.000 

10,800 

11,000 

11,200 

11,400 

11.000 

11,800 

12.000 

12,400 

12.800 

18,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15^000 

16,000 

16.400 

16.800 

17.200 

17.600 

18.000 

18.400 

18^800 

18^020 

PMMtft. 

1.000 
5^000 
10,000 
16,000 
20,000 
25,000 
30.000 
35,006 
40,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
63,000 
64,000 
56.000 
56,000 
67.000 
6g.000 
60,000 
60,000 
02.000 
OiOOO 
66^000 
68,000 
70,000 
72.000. 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
86.000 
88.000 
80.060 
92.000 
94.000 
94,000 

Inch. 
0. 

.000100 
.000250 
.000400 

000550 
.000750 
.000060 
.001100 
.001250 
.001500 
.001500 
.001560 
.001600 
.001000 
.001660 
.003300 
.004700 
.005860 
.006200 
.007000 
.007850 
.008050 
.009750 
.010600 
.011300 
.012900 
.016000 
.016850 
.019000 
.021050 
.023400 
.026000 
.028750 
.031000 
.035100 
.088750 
.043600 
.048750 
.055500 
.0625 
.0750 
.1000 
.1180 

Oi 

.000100 
.000150 
.000150 
.000150 
.000200 
.000200 
.000150 
.000150 
.000250 

0. 

.000050 
000060 

0. 

.000050 
.001650 
.001400 
.000650 
.000860   < 
.000800 

.oooa5o 

.000800 

.001100 

.000750 

.000800 

.001600 

.002100 

.001850 

.002150 

.002050 

.002350 

.002600 

.002760 

.002850 

.003500 

.003660 

.004850 

.005150 

.006750 

.0070 

.0125 

.0250 

.0150 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Slaetio  limit. 

Tenaile  strength. 

General  aummarif. 

Tenaile  streagth  per  square  inch  of  orisinal  section pounds..    94.600 

BiMtie  limit  per  sqnare  inch  of  original  section do —    50.000 

Blobgatiom  per  inch  after  mptare inch..    0.2050 

BlongatioB  per  inch  under  strain  at  elastio  limit do 001650 

Redaotioii  in  diameter  at  point  of  mptare do 115 

Redaction  in  area  after  mptare,  per oentom  of  original  section 40.3 

Position  of  rnptare ".80  from  neck 

Character  of  broken  surface 1 silky 

kmgation  of  inch  secUons ".29*,  ".12 
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TESTS   OP   IRON,    STEEL,    AND    OTHEE    MATEHULS. 


\ 


I 


TSo.  3a62. 
Marks,  «?r5= 
Diameter,  ".505. 
Seotiucal  area,  .20  square  inch. 


Applied  loAdB. 

£lonntf  an 
perlDcb. 

SDec«ei<ilYe 

RomarlcL 

Totel. 

,  permanent 

Fwndt. 

200 
1,000 

a,  000 

1000 
4,00ft 
5,000 
0.000 
7.000 

a  000 

9,  Ol'O 
O.l'OO 
0.100 
9,000 

o,«oo 

10,000 

10,  ^(KJ 

10,400 
IO,00(J 
tU,  H1.0 
11,001) 
11,200 
U,4l!0 
M,000 

ll,aoj 
i2;ooo 

12,400 
12.S00 

13,  2(J0 
13,*J0 
14,000 

14,  4U0 
14,800 
15,200 
16,000 
10,000    1 
ld,4flO    , 
10,flOO 
17.200 
17,000 
1H,000 
18.400 
18,800 
1ft  200 
1ft  5M 

Ptcmndf. 
1,000 
5,000 
10,000 
1        16.000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
iflsOOO 
47,000 
48,000 
40,  000 
50,000 
&1,000 
62,000 
&3.000 

tr.,  000 
fie.DOO 

07.000 

58,  OtiO 

50,000 

00,000 

0:>.000 

04,000 

00,000 

Oft.  000 

70,000 

72,000 

74.000 

70,000 

TS^OOO 

80.000 

82,000    ' 

84,000 

1*0,000 

8^,000 

90.000 

02,000 

04,000 

90,000 

07,000 

Inch. 
0. 

.000100 
.000250 
.000450 
.000000 
,000800 
.000950 
.001150 
. 001300 
.OOJSttO 
.OOI5.'iO 
.001400 
.001050 
.001700 
.001700 
,001800 
.001850 
.001000 
.  (Ml2fl50 
.0114550 
,006-150 
.000150 
.000900 
.007550 

.000900 
.011600 
.OH  100 
.015500 

.on:(iio 

.019500 
,021750 

.p:j30oo 

.020550 

.020100 

.032250 

.035H0O 

.030000 

.044060 

.04iOOO 

.055500 

l0025 

.0&50 

.1200 

Ineh. 
0. 
.000100 
.000150 
,000200 
.OOOlfiO 
.OOOflOO 
.00015* 
.000200 

-ownso 
.ooo>oo 

.000050 

.ooooso 

,000050 
.000050 
0. 

.000100 
OOOOM 
.000050 
.000750 
.001000 
.OOOfW 
.OOOPOO 
.000750 
.OOOO.'SO 
.OOtfOf^ 
.001400 
.001700 
.00L^50O 
.001400 

.oorSiM) 
.ooa-joo 

.002250 

.002160 

.002050 

.002550 

.00.^150 

.0035.^* 

.003^00 

.004150 

,0Oi^50 

,008000 

,0070 

,  02-25 

.0350 

Inch. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
01 

/BflJL 

0, 

luitUI  lowl. 

£lAjiU«t1nill 

Tensile  tUeiii^. 

G  enera  I  summar^^  •  M 

TeiuUe  itreni^h  ptr  nqqarp  inf:h  of  orkmal  section ..,, ponnda..    97,  OOO 

l^lafttie  UmU  p«r  »rmiiT*  inch  of  original  amotion..,,,,  ,,..*._,.,,_....  ,.*..,....,.....,_  i1p.._.     53,  OuO 

El'jD^had  per  tBch  nflor  mpture ......_, , , « ..,, Inch . .     0,  ll&tl 

Ktonjfuttnu  per  Inch  undnr  Rimls  at  f^lnatiuUmlt........ ._,..-, do  ....  ,001000 

Khdiifltlon  in  dUni^ter  ht  point  of  rtiptnre  ,,..-...*..  —  * .., .....,..,., -do OM 

Pi  ilQCtlon  In  Ar«a  alter mpin re,  percectam  af  origtliftl  MOticm  ,,-* ...^.....,.... :i4  0 

PoRltlon  of  rapture ..,,.,....,,,..,. .'. 1"  ftum  neck 

C  h  Bracter  of broketi  maifUfM  gruitiJar,  CO  ht  cent,  i  ollkv,  50  per  eea  L   Opened  crftcko  in  mrfkoe  of atea 
£lang»»oDQfiiieh«Mtlo(M , , "^\'Uf 


TESTS   OF   IBON,    STEEL,   AND  OTHEB  MATERIALS. 

Ko.  3627. 

Marks,  "fl-^" 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 
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perfiMh. 

SooMMlTe 
eloDgatioii 
perlnoli. 

PennMient 

Mt. 

SuooeoslYe 

Benuffka. 

ToteL 

PerMmue 

PtaciMit. 

200 

1,000 

2,000 

8^090 

4^000 

5,000 

6,000 

7,000 

8,000 

0,000 

9,200 

9^400 

9.600 

9,800 

lOiOOO 

10,200 

10,400 

10.600 

10,800 

11^200 

11,600 

12.000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,000 

16,000 

16.400 

16,800 

17,200 

17,600 

17,760 

Found». 

1,000 
6^000 
19,000 
16,909 
20,000 
25,000 
80,000 
86^000 
40.000 
45.000 
46,000 
47,009 
48^000 
49,009 
50,009 
61,000 
52,000 
53,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
.     86,000 
88,000 
88^800 

Ineh. 
0. 
.000159 

.000509 
.000660 

! 001000 

.001160 

.001800 

.001600 

.001609 

.001900 

.004250 

.005250 

.006500 

.097600 

.008409 

.000000 

.000600 

.012000 

.014100 

.016000 

.019100 

.021500 

.024050 

.026400 

.029250 

.032109 

.036650 

.039700 

.044100 

.040059 

.066750 

,0060 

.0800 

.1060 

.1400 

Inch. 
0. 

.000160 
.000169 
.000209 
.000169 
.000159 
.000200 
.000160 
.000160 
.000200 
.000109 
.000309 
;002360 
.001009 
.001260 
.001009 
.000000 
.000000 
000600 
!002400 
.002109 
.002809 
.002209^ 
.002409 
.002550 
.002859 
.002850 
.002860 
.003550 
.004050 
.004400 
.004050 
!006700 
.009250 
.0200 
.0200 
.0350 

Inch, 
9. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

laitiAlUMid. 
Elastio  Umlt. 

Tensile  straigth. 

General  Bummary, 

Tensile  atrength  per  fl^ioaxe  inch  of  orieinal  section poonds..    88,800 

ClMtle  limit  per  sqiiftre  inch  of  originarBeotion do....    46^000 

Elongation  per  inoii  after  rapture inch..    0.2150 

Slottgation  per  inch  onder  stialn  at  elastic  limit.. do 001000 

Bednction  in  diameter  at  point  of  mptore do 106 

Bedoetion  in  area  after  raptoze,  per  centom  of  original  section 87.1 

Poaition  of  rupture V'.IO  flrom  neclc 

Chaoraeter  of  broken  snrflioe sUky 

Xkmgatkmofinchsectiona ".96*,".17 


188  TESTS   OP   IRON,    STEEL,    AND  OTHER  MATERIALS. 

No.  3528. 
Marks,  ^^i« 
Diameter,  ''.504. 
Sectional  area,  .20  square  inch. 


Applied  loAds. 

per  inch. 

Snooemlve 
elongation 
perlnch. 

Permanent 
Bet. 

Saooeaatye 
set. 

Bemwks. 

Total. 

Per  sqoMre 

Ptnmdt. 
200 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7.000 
8,000 
9,000 
9,200 
9.400 
9,600 
9,800 
10.000 
10,200 
10,400 
10,600 
10.800 
11,200 
11.600 
12,000 
12,400 
12.800 
13,200 
18,000 
14,000 
14.400 
14.800 
15,200 
15,600 
16,000 
16,400 
16.800 
17.200 
17.600 
17,970 

Pounds, 
1,000 
5,000 
10,000 
16,000 
20.000 
25.000 
30,000 
35.000 
40,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
70,000 
78.000 
80,000 
82.000 
84,000 
86,000 
88.000 
89,860 

JneJL 
0. 

.009100 
.000260 
.000450 
.000600 
.000759 
.000909 
.001100 
.001250 
.001400 
.001450 
.001500 
.001800 
.008000 
.004500 
.005600 
.006500 
.007400 
.008100 
.010160 
. 012100 
.014100 
.016250 
.018400 
.020550 
.022900 
.025650 
.028660 
.082050 
.035500 
.039500 
.044250 
.051000 
.057300 
.066100 
.0800 
.1200 

Jneft. 
0. 

.000100 
.000150 
.000200 
.000160 
.000150 
.000150 
.000200 
.000150 
.000160 
.000050 
.000050 
.000300 
.001200 
.001500 
.001100 
.000900 
.000900 
.000700 
.002060 
.001950 
002000 
! 002160 
.002150 
.002160 
.002360 
.002660 
.008000 
.003500 
.008450 
.004000 
'.004760 
.006750 
.006800 
.008850 
.0189 
.0400 

Inch. 
0. 
9. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  atrengtlk 





General  iummary. 


Tensile  strength  per  aqnare  inch  of  original  section ponnds.. 

Elastic  limit  per  sqnare  inch  of  original  section : do.... 

Elongation  per  inch  after  mptnre inch.. 

Elongation  per  inch  nnder  strain  at  elastic  limit do.... 

Redaction  in  diameter  at  point  of  mptore do 

Bednctloninareaafterniptare.  per  centum  of  original  section 40.8 

Position  of  mptnie ".85fhMn  neck 

Character  of  broken  snrfoce .» *^^ 

Elongation  of  inch  sections ".10/'.a 


89,850 
47,000 
0.1950 
001500 
.114 


TESTS  OF  IBON,   STEKL,   AMD   OTHER  HATEBIALS. 

No.  3637. 
Marks,  "51^5  = 
Diameter,  ".606. 
Sectional  area,  .20  sgaare  indi. 
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Blongalion 
per  Inch. 

SaooesBlTe 
etoBgation 
p«rlndi. 

set. 

SttcoewlTe 

penoanent 

•et 

BemarkB. 

TotaL 

Fermaxt 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 

10,000 
10,200 
10.400 
10.600 
10^800 
11,000 
11,200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
16.200 
16,600 
16^006 
16.400 
16,800 
17,200 
17,600 
18,000 
18,400 
18.800 
19,200 
19.460 

Potcndt. 
1,000 
5,000 
10,000 
16^000 
20,000 
26,000 
30,000 
36,000 
40.000 
46,000 
60,000 
61,000 
62,000 
68.000 
54,000 
66,000 
66.000 
67.000 
68,000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74»000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
97,800 

InOL 

a 

.000100 

.'000450 

.000600 

.000800 

.000960 

.001150 

.001300 

.001500 

.001700 

.001800 

.002360 

.004100 

.005000 

.005850 

.006650 

.007350 

.007800 

.008550 

.000600 

.011500 

.013600 

.016000 

.017900 

.020000 

.021900 

.024000 

.026760 

.029B00 

.032060 

.036000 

.089260 

.043450 

.047760 

.053400 

.060760 

.0660 

.0900 

.1200 

JndL 

OL 

.000100 

.000200 

.000160 

.060160 

.000200 

.006160 

.000200 

.000160 

.000200 

.000200 

.000100 

.000560 

.001750 

.000900 

.000650 

.000800 

.000700 

.000660 

.000650 

.000950 

.002000 

.002000 

.002500 

.001900 

.002100 

.001900 

.002100 

.002760 

.002660 

.002760 

.002950 

.004260 

.004200 

.004300 

.006650 

.007360 

.004260 

.0250 

.0800 

Inch. 
0. 
0. 
0. 
0. 
0. 
0: 
0. 
0. 
0. 

Inek. 
Oi 

Initial  load. 
ElaatloUBit. 

Teniilestrangth. 





Generml  gummary, 

lf^l!'T?«***P^"^T^>S^?r5'^<?^»^*^®» ..pwinda..    97,300 

Klaate  limit  par  Moare  inch  of  original  seotion T-do-...    61  000 

Xknigation  per  inob  after  raptare inoh       o  igm 

XtoBgatkm  per  inch  under  sfarain  at  elastio  limit do..l.  .001860 

Bednecion  in  diameter  at  point  of  rapture do..  096 

Bednction  in  area  after  mpta  re.  per  centum  of  original  aeotion 34.0 

Foeitkni  of  niptnre '.....!  I. Ii''*ftom  neck 

S***^!?"  •*£/r*^?**15?^*^ granular,  40  per  cent  ;dnU8ilky.  60  per  ceitt. 

Blongation  of  inch  eeetiona ^ -....''Si,  ".34* 


1 


190  TESTS   OF  IBON^    STEEL^   AND  OTHEB   MATERIALS. 

No.  363& 

Marks,  "^Tm* 

Diameter^  '^505. 

Sectional  area,  .20  square  inch. 


perlnoh. 

SvooenSiTB 
potlnoh. 

set. 

SnooMrive 

pernuacnt 

■et. 

Seaarks. 

TotaL 

inch. 

PlMMMlf. 

200 
1,000 
2,000 
8,000 

£ooo 

6,000 
Ok  000 
7.000 
8,000 
0,000 
lOiOOO 
10,200 
10,400 
10,000 
10,800 

lion 

11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
18.000 
14,000 
14,400 
14.800 
15,200 
15.000 
16.000 
10^400 
10,800 
17,200 
17,000 
18,000 
18,400 
18.800 
19,200 
10,000 
20.000 
20,000 

JPlMfUb. 
1,000 
6,000 
10,000 
15,000 
20.000 
26,000 
80,000 
86,000 
40,000 
4^000 
60,000 
61,000 
62,000 
68,000 
64,000 

6^ooo 

60,000 
67,000 
68^000 
60,000 
00,000 
82,000 
04,000 
68,000 
68,000 
70,000 
72.000 
74,000 
70,000 
76^000 
80,000 
82,000 
84,000 
86000 
88,000 
00,000 
02,000 
04,000 
06^000 
06,000 
100,000 
100,450 

IndL 
0. 

.000100 
.000260 

ioooooo 

.000750 

.000000 

.001060 

.001260 

.001450 

.001000 

.001060 

.001700 

.001150 

.001750 

.001860 

.002260 

.002860 

.004000 

.004800 

.006660 

.007000 

.010000 

.011900 

.018100 

.014900 

.017000 

.010260 

.021500 

.023400 

.026660 

.028760 

.082000 

.086400 

.086600 

.042400 

.048000 

.063500 

.050500 

.071260 

.0050 

.1160 

0. 

.000100 
.000160 
.000160 
.000280 
.000160 
.000150 
.000160 
.000200 

! 000160 

000060 

.000060 

.000060 

0. 
.000100 
000400 
*000000 
.001150 
.000800 
.000760 
.002860 
.002100 
.001000 
.001200 
.001800 
.002100 
.002250 
.002260 
.001900 
.002160 
.003200 
.008250 
.008400 
.003100 
.008900 
.005600 
.006500 
.000000 
.011750 
.023760 
.0200 

Inch. 
0. 

—s  000060 
—.000060 
-.000050 
—k  000060 

.000060 

—!  000060 

1^000060 

IndL 
0. 
-^000060 

0. 

0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Tensile  Btroncth. 

Tensile  strength  per  sqnwe  inch  of  origlBsl  section poands..  100,406 

XIastio  limit  per  sqnnre  ineh  of  OEiginal  aeoHsn do....    66.000 

Xlonsation  per  incn  after mptore inch..    0.1700 

KloDgation  per  inch  nnder  strain  at  elastlo  Unit do 001880 

Seduction  in  diameter  at  point  of  raptare do 086 

Bednction  in  area  after  mpture,  per  centnm  of  original  section 84.0 

Position  of  rnptnre ".OOfhunneck 

Ckaraoter  of  broken  snrfMO granular,  with  dnllsUl^oentsr 

Elongation  of  inch  sections. • ••.. "AM,  "JU^ 


TESTS  OF  mON,   STEEL,   AND   OTHEB  MATEBULS. 

No.  3124. 

Marks,  "^J^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 
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ApidtodlMda. 


TotaL 


Per 


raonan 


mongaUon 
perinob. 


dongMion 
perlDch. 


PemaBcnt 


pemuuMni 


PMHMb. 

200 

1,000 

2.000 

8,000 

4^000 

6,000 

0,000 

7,000 

8.000 

8,200 

8.400 

8.000 

8.800 

9.000 

0^200 

O.OOO 

0,000 

0.800 

10,000 

10,200 

10^400 

10,000 

10,800 

11,000 

11,200 

11,400 

11,000 

11,800 

12,000, 

12,400 

12.800 

13,200 

181000 

14,000 

14,400 

14.000 

16^200 

15^000 

10^000 

18,400 

10,800 

17.200 

17,000 

18,000 

18^880 


■Ppumtfc 
1.O0O 
S,000 

10,000 
IS^OOO 
90^000 
25^000 
80,000 
85^000 
40^000 
41,000 
42.000 
43,000 
.  44,000 
45,000 
40,000 
47,000 
48^000 
48.000 
60,000 
61,000 
62,000 
63,000 
64.000 
66,000 
60.000 
67,000 
58.000 
60,000 
60,000 
02,000 
04,000 
00,000 
08.000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84.000 
80,000 
88,000 
90,000 
91,800 


.000160 


.000500 

.OIX)700 


I. 

.000160 
.000200 
.000160 


.001000 
.001200 
.001400 
.001460 
.001460 
.001600 
.001560 
.001760 
.002100 
.004000 


.000160 
.000160 


.000200 
.000050 
.0 
.000050 

.000060 


Inek, 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


InDk. 


InitlAllottd. 


BlMtlolimii. 


.001900 
.001000 


.006600 

.007250 


.000760 


.006760 
.000400 
.010260 
.011000 
.012000 
.018100 
.018900 
.014700 
.010400 
.018400 


.000850 


.000860 
.000760 
.001000 
.001100 


.022850 

.025600 

.028200 

.031000 

.034100 

.037760 

.042050 

.047250 

.053600 

.0600 

.0676 

.0000 

.1360 


.001700 
.002000 
.002200 
.002250 
.002660 
.002700 


.003100 

.003660 

•004800 

.006200 

.000250 

.0005 

.0076 

.0225 


Tenaile  •trsDgtli. 


General  summary. 

Tttufle  strenicth  per  aqoaire  inch  ef  origtnel  aeotion poonda..    91,800 

Saatio  limit  per  aquare  inch  of  original  aeotion do 44,000 

Elongation  per  inoD  after  mptare inch..    0.2200 

KtoBgation  per  inch  nnderatrain  at  elaaticlimil do 001650 

Sednction  m  dlameler  at  point  of  rapture do 006 

eduetloninareaafter  rnptore,  per  centam  of  original  aection 84.0 

oaitionof  mptare I'MOftom  neck 

'  aracter  of  broken  aorfSue ailkv 

mgatioQ  of  inob aeotdona , ".SO*,''.]) 


192  TESTS   OF   IBON,    STEEL,    AND   OTHEE   MATERIALS. 

No.  3426. 
Marks,  ^^^^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch.  / 


AppUed  IomU. 

EloBsatioii 
perbkch. 

Saooetsire 

Permanent 
set. 

SncceseiTe 

permanent 

vet 

BemarkB. 

Total. 

PerMoare 

Ppwndt, 

200 
1,000 
2.000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
5200 
8,400 
8,600 
8,800 
9.000 
9,200 
9,400 
9,600 
0.800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11.800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
1    14,400 
1    14,800 
15,200 

Pounds. 
1,000 
5.000 
10,000 
1^000 
20,000 
26,000 
80,000 
35^000 
40,  COO 
41.000 
42,000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
63,000 
54,000 
5.\000 
66,000 
57.000 
68,000 
60,000 
60,000 
62,000 
61000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
91,100 

IndL 
0. 

.000160 
.000300 
.000600 
.000660 
.000860 
.001000 
.001200 
.001360 
.001400 
.001460 
.001500 
.001600 
.001660 
.002600 
.004100 
.006500 
.006250 
.007000 
.007750 
.008600 
.000250 
.010000 
.011060 
.011850 
.012000 
.018760 
.014500 
.015300 
.017160 
.  019250 
.021600 
.023800 
.026750 
.020750 
.032600 
.036000 
.030850 
.044600 
.050250 
.056600 
.0025 
.0800 
.1000 
.1460 

Inch, 
0. 

.000150 
.000160 
.000200 
.000150 
.000200 
.000100 
.000200 
.000150 
.000060 
.000060 
.000050 
.000100 
.000060 
.000860 
.001600 
.001400 
.000750 
.000760 
.000760 
.000750 
.000750 
.000750 
.001060 
.000800 
.001050 
.000860 
.000750 
.000800 
.001860 
.002100 
.002.150 
.002200 
.003950 
.003000 
.002850 
.003400 
.003850 
.004660 
.005750 
.006350 
.0050 
.0175 
.0200 
.0450 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

......  ...L.. 

IndL 
0. 

Initial  load. 
SlaaUo  limit 

Tensile  BtrengUL 

1    

'     16,000 

16,000 

16,400 
16.800 
}7,200 
17,600 
18,000 
18.220 

General  summary. 

Tensile  strength  per  square  inch  of  orlffiDal  section pounds..    91,100 

Elastlclimit  per  sqaare  inch  of  original  section do  ...    45^000 

Elongation  per  inch  after  rupture inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001660 

Reduction  in  diameter  at  point  of  rupture do 105 

Reduction  in  area  after  rupture,  per  centum  of  original  section 87.1 

PodMon  of  rupture r'fttnnDeck 

Character  of  broken  surface eilky 

Elongation  of  inch  sections ".10, ''.20* 


TESTS  OF  IBON,  STEEL,  AND  OTHEB  MATERIALS. 
Ko.3542. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 
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perlnoh. 

Snooewive 
elongatioii 
jMrlnch. 

Penuiamt 
Mi. 

SaooMihre 
permuMnt 

Ml. 

fia»»k.. 

TotaL 

PwMiiare 
inch. 

PotMub. 
200 

1,000 
2,000 
8,000 
4,000 
5,000 
0,000 
7,000 

im 

0.000 
10.000 
11.000 
11,200 
11,400 
11.000 
11,800 
12^000 
12.200 
12,400 
12,000 
12,800 
13,200 
13,000 
14.000 
14.400 
14,800 
15,200 
15,600 
10.000 
10.400 
10.800 
17,200 
17.000 
18,000 
18.400 
18.800 
19.200 
19.000 
20.000 
20,400 

20.820 

Potmdf. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45^000 
50,000 
55,000 
50,000 
57,000 
58,000 
50,000 
00,000 
01,000 

oSooo 

63,000 
04,000 
66,000 
08,000 
70,000 

7s;ooo 

74.000 
70,000 
78.000 
80.000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
06.000 
98,000 
100.000 
102.000 
1M.O00 
104^100 

Ineh. 
0. 

.000160 
.000800 
000450 
.000550 
.000750 
.000900 
.001050 
.001200 
.001350 
.001500 
.001700 
.001750 
.001800 
.001850 
.001900 
.001960 
.002000 
.002350 
.003660 
.004050 
.000700 
.008500 
.010300 
.012150 
.014100 
.010000 
.018250 
.020000 
.022350 
.024850 
.027550 
.030350 
.033500 
.037000 
.041500 
.040250 
.051800 
.0575 
.0700 
.0950 
.1100 

a 

.000150 
.000160 
.000150 
.000100 
.000200 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000050 
.000060 
.000050 
.000050 

'!  000050 

.000360 

.001800 

.001000 

.002060 

.001800 

.001800 

.001860 

.001950 

.001900 

.002260 

.001790 

.002350 

.002500 

.002700 

.002800 

.003150 

.003600 

.004500 

.004750 

.005650 

.0057 

.0125 

.0250 

.0150 

Jnek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inch. 
0. 

Initial  iMid. 
ElMtlo  limit. 

TensUe  streoi^th. 



. 

General  summary. 

Tenoile  strength  ]wr  square  inch  of  original  86ction poands..  104,100 

Elastie  limit  per  Bqmure  inch  of  original  section do 01,000 

KIoDgation  per  inch  after  rapture inch..    0.1450 

JClongation  per  inch  nnder  strain  at  elastic  limit do 002000 

Redaction  in  diameter  at  point  of  rapture do 105 

Redaction  in  area  after  rapture,  i>erceDtam  of  original  section 87.1 

Position  of  rapture ".OOlfcomneck 

Character  of  hroken  sarfaoe silky 

~  i  of  inch  sections ^ M1,'M«* 

H.  Ex.  46 13 


194  TESTS    OF    IROS,    STEEL,    AND    OTHER   MATERIALS. 


Ko,  354S. 
Marks,  ^?fj^ 
Diameter,  ",505, 
SectioQal  are%  30  square  incb. 


A|ipUtid  liiadA. 


TotiU. 


3,SM 
3,000 
4.000 

6.O0« 
7,000 

tt,ono 
xo.ooa 

lO/JiKl 
10,400 

Rmio 
u,i»oo 

11,200 
11,400 

ii,ttoo 

U,800 
1 2,  wo 
12.  -lO*) 
12,  §00 
13,200 
let,  (UIO 
14,000 
14,  400 

14,  MOO 

15,  "JOO 
l!i,  600 
10,  0(10 
lfl,400 
lfl.«00 
17.  2DU 
17.  000 
l*i,  000 
19.  4m 
18,800 
1ft,  300 
10,  600 
2ft.  000 
£0,400 
^,fiOO 


Tor  Hfiimrc 


Fovnd9. 
1,000 
5,000 
111,000 
15, 000 
20,000 
2Ej,000 
ao,  OOU 
3,%0O0 
40,00(1 
4^t  QOO 
50,  000 
51,O<I0 
&a,0(!ft 
53,000 
54,  000 
fi5,U00 
£0,000 
57,  DOB 
5J^000 
M?,000 
RO^OOO 
U2,000 
04,000 

fle.ooo 

4^,000 
70,000 

7<,  OOfl 
7a  000 
7S,rKKJ 
£0,000 
82.000 
84,000 
80,  000 
8«l,00O 
00.000 
02.  OOO 
OiOOO 
06,000 

0^,000 
100, ooo 
103.  tKHI 

ltfj;floo 


Eloufc&tfon 
per  inch* 


Ol 
.000150 

» oo«:!oo 
.oon4r^^ 

.000000 
.0<Hl75ft 

.OOMOO 
.<K»L  250 
.OOMf.O 
.001650 
.OOKkVl 
,001700 
.(i01750 

.oonrio 

,Q«1800 
.001850 

>ooi&oo 

,0019!^} 
.  002150 
.003000 
,005250 
.  007000 
.OOHAOO 
,  010550 
.01:B50 
.0H250 
.  010250 
.OHIOO 
,020250 
. 023550 
.02520* 
.0i7:>50 
.031000 

.  ojruoo 

.  030750 

.04!5O0 

.040000 

.051S0ft 

,0S1^0ft 

.0650 

.0»00 

.1350 


ptir  iooh. 


Inch. 

.000150 
.000150 
.000150 
.000150 
.000150 
.OlMffiE^O 
.000150 
.OOfllM 
.  00(J2(W 
.OOtfiOO 
0. 

.ooooso 

.OOJO^ 
0. 

.ooooso 

.000050 
.  0000:jO 
,0JWI50 

.  otnrjoo 
.  oofhBr^ 

.0022RO 
.001750 
.OOlftiO 
.001050 
.  OiJieOO 
.001000 
.  <)020i!0 

.  oai8riO 

.0f^S150 
.  O02.1OO 
.002650 
,  0O2:t50 
.00^450 
. 0U2400 
. 00^350 
.  (H)4750 
.  (]04allO 
.  005500 

.  onsoof) 

.0055 
.0250 
.1^450 


PermaDeDt 
net 


0. 
0, 
0, 
0. 
0. 
0. 
0. 
0. 
0. 


fneJL 


R«n»rk4, 


Initlid  lotd. 


ElOAtiollinti. 


Taaaile  ntrrnstli. 


TifiiHlTft H^renitth  j»'T  qqniire  iDchof  nri^n^l  iw«tlc»D .,......., .........ponudn..  102, WM 

Btrt^tio  liTuii  prr  nmiFm^  idHi  nf  nri jf^iniil  iiccllcm. , do  . . .     M;  (Jl!W 

ELba^al ioii ^kv f ncn  iTut rupture inch . .    0. 2050 

Hlfiagnthin  per  in^h  nodprftfraio  at  cliiatlc  limit , do,,..  .0019*0 

RiHluuticiu  111  dUmelt'r  i*t  jialnt,  of  rtiptiirB ..................„.....,,* ..... . *, , .do. . . .         I*^ 

Ef'flui  tSE>n  ill  ftira  niter  mptnre,  per  coutuca  of  oHginaJi  fwctlon , .,..,.-., .        27h  1 

FohU eun  of  ruprurc. , ,..,,* ,....., . ., ,-..__,. ".60  from nect 

Cliaracter  of  bfnken  snrfdce. .,,  .»*.,_. ,  -* ...-.*,.... -  wA^ 

EloBKatlon of  liiah  »frOtionj| ..,., ..-..„ ., ..",»«', "■» 


TESTS   OF  IRON,    STBKL,   AND   OTHER  MATERIALS. 
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Marks,      n  m 

Diameter,  ''.605. 

Sectional  area,  .20  sqaare  inch. 


NaS580. 


per  inch. 


.001050 
.001300 
.001400 
.001550 
.001700 
.00175C 
.004850 
.006100 
.000650 
.007500 
.008400 
.009-^50 
.010050 
.011000 
.011900 
.013750 
.015860 
.017900 
.020000 
.022250 
.024250 
.027380 
.030150 
.033500 
.037000 
.041000 
.046500 
.063000 
.000750 


.0900 
.13S0 


Saeoesaive 
eloneatlon 
perinch. 


0. 

.000160 
.000150 
.000200 
.000200 
.000150 
.000200 
.000150 
.000200 
.000190 
.000150 
.000050 
.003100 
.  001250 
.000550 
.000860 
.000000 
.000850 
.000800 
.000050 
.000900 
.001850 
.002100 
.002050 
.0021CO 
.002260 
.002000 
.003100 
.002800 
.00:{350 
.003500 
.004600 
.004800 
.006500 
.007750 


Permanent 
set. 


.0290 
.0460 


SaeeeeelTe 
permanent 

set 


IfUh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000050 


Inch, 


.000050 


Remark*. 


Initija  load. 


ElMtio  limit. 


Tenafle  strength. 


General  summary. 

Teosfle  atreDi^h  per  aqaare  inch  of  oriElual  section pounds..    08,500 

Xlutie  limit  per  sonaro  inch  of  original  section do....    91,000 

Si«e|;^ioB per  Incn  af tor  ruptnre inch..    0.235O 

ESoDisation  per  inch  under  strain  at  elaatio  limit do 001750 

&c4ai:tiOB  in  diaaMterat  point  of  niptnre do ll.S 

Bednctton  In  area  after  rnptare,  per  centnm  of  original  section 40.3 

PioitiOB  of  mptare ".O.i  from  neck 

Ckaractcr  of  broken  aarfitco silky 

KlBgatifOD  of  inch  eeotioDS ".20*, 'M8 


196  TESTS   OP   IRON,   19TEEL,    AND   OTHEB   MATERIALS. 

TS0.35S1. 
Marks,  «§f5  = 
Diameter,  ^'.505. 
Sectional  area,  .20  sqaare  inch. 


AppUedloMlB. 

Eloneation 

SuocMslTe 
elonnktion 
perlnch. 

PermAuent 
set. 

SucoMslve 

Bemarka. 

TotaL 

Persqnare 
inch. 

Pounds. 

200 

1,000 

2,000 

3,000 

4.000 

6.000 

6,000 

7,000 

8,000 

9,000 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

13,000 

12,400 

12.800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16.400 

16.800 

17,200 

17,000 

18,000 

18.400 

18,800 

19,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,  COO 
30,000 
35,000 
40,000 
45,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
57.000 
58,000 
69, 000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
86.000 
88.000 
90,000 
92,000 
94.000 
95^000 

Inch. 
0. 

.000160 
.000300 
.000450 
.000650 
.000800 
.001000 
.001200 
.001350 
.001500 
.001700 
.002500 
.004050 
.005000 
.005850 
.006600 
.007400 
.008200 
.009100 
.010000 
.011050 
.012500 
.014250 
. 016200 
.018250 
.020250 
.  O']2800 
.025100 
.  027650 
.030600 
.034000 
.038000 
.042050 
.047000 
.053250 
.062000 
.0725 
.1000 
.1350 

InOL 

0. 

.000190 
.009150 
.000150 
.000200 
.000160 
.000200 
.000200 
.000150 
.000150 
.000200 
.000800 
.001550 
.000950 
.000850 
.000750 
.000800 
.000800 
.000900 
.000900 
.001050 
.001450 
.001750 
.001950 
.002050 

-.002000 
.002550 
.002300 
.002550 
.002950 

.oo:moo 

.004000 

.  004050 

.004950 

.006250 

.008750 

.0095 

.0275 

.0350 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaaUo  limit 

...... ...... 



...... ...... 

.... 

.  . 

General  sumtMTif, 

Tensile  atrenf^  per  square  inch  of  original  aectinn poaods..    9G^iNW 

Elastic  limit  per  square  inch  of  originaTaection do....    60^001 

Elongation  per  inch  aft«>r  rapture inch..    O.IB59 

Elongation  per  inoh  norlnr  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  raptnre do 1^ 

Kednction  in  area  after  rupture,  per  centum  of  original  section 37.1 

Position  of  rupture ".65fbnnn6ek 

Character  of  broken  surface silky;  in  part  interaperaed  "with  fine  granulatioi 

Elongation  of  inch  aectiona ".28*.  '41 


TESTS  OF  IBOK,  STEEL,  AND  OTHER  MATEBIAL8. 
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TSo.  3570. 
Marks,  »»§f J= 
Dittneter,  ".505. 
Sectional  area,  .20  square  inch. 


Applied  kads. 

EloBpitioii 

Saoomsive 
elongation 
perinoh. 

Permanent 

ML 

Saccesaive 

permanent 

set. 

Benirka. 

TotaL 

Peraqture 
inch. 

rotmdt. 
300 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
T,O00 
81000 
8,000 
0.800 

10>000 

10^200 
10,400 
10^000 
10,800 
11,000 
11.200 
U,400 
11,600 
11,800 
12^000 
12,400 
12,800 
13,200 
13,000 
14,000 
14,400 
14^800 
15,200 
15.600 
10.000 
10,400 
18.800 
17,200 
17,000 
18,000 
18.408 
18,  OM 

Jhnmdt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
4^000 

50.000| 

51.000 
62,000 
53.i«0 
54,000 
55.000 
56,000 
57,000 
561 000 
60.000 
6U.00O 

02;  000 

64,000 
66,000 
08.000 
70.000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
81.000 
86.000 
88.000 
90,000 
92.000 
93»450 

Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
.001300 
.001450 
.001600 
.001650 
.002700 
.004000 
.005000 
.005850 
.006600 
.007450 
.00S3S0 
.009000 
.  OIOIOO 
.011000 
.012000 
.013650 
.015750 
.018100 
.020500 
.022800 
.025550 
.027750 
.031500 
.034500 
.037900 
.042400 
.047000 
.053250 
.062000 
.0675 
.0900 
.1400 

Inch. 
0. 

.000150 
.000300 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000160 
.000150 
.000050 
.001050 
.001300 
.001000 
.000850 
.000750 
.000850 
.000900 
.001250 
.000500 
.000900 
.001000 
.001650 
.002100 
.002350 
.002400 
.002300 
.002760 
.002200 
.003750 
.003000 
.003400 
.004500 
.004600 
.006250 
.008780 
.0055 
.0225 
.0500 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

• 
Elastic  limit. 

Tensile  stren^. 

i 

.:..:::::. 5 

""■ 

Gemeral  summary, 

TcBsfle  strength  per  eqoare  inch  of  ori^dnal  section...- pounds..    03,450 

Staatlc  limit  per  aqoare  inch  of  original  section do....    60,000 

BHungaikm  per  inch  after  mptore inch..    0.2250 

Kkmgation  per  inch  under  strain  at  elastic  limit do 001650 

IBcdnctkm  in  diameter  at  point  of  mptnre do 105 

Sadnetioci  in  area  after  mptore,  per  centnm  of  original  section 37.1 

FtentkmofniptQre _ T'lbsmneck 

ChanMterofbrokeasor&ee sUky;  trace  of  grannlation 

-lafiBchaeotkms , ".28*,  ".17 


198  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3571. 
Marks,  «*^S^ 
Diameter,  ''.605. 
Sectional  area,  .20  sqnare  inch. 


Applied  loftdB. 



-  — 

Elongation 

TotoL 

Per  square 
inch. 

per  inch. 

PoundM, 

Pa%truU. 

Inch. 

200 

1,000 

0. 

1,000 

5,000 

.000100 

2,000 

10,000 

.000250 

8.000 

15,000 

.000400 

4.000 

20,000 

.000600 

5.000 

25.000 

.0007&0 

8.000 

80.000 

.000950 

7.000 

36.000 

.001100 

8,0o0 

40,000 

. 001250 

».000 

45,000 

.  001450 

9.200 

46,000 

.001500 

9.400 

47,000 

.001550 

9.600 

48.000 

.005100 

9.800 

49,000 

.  OO'iOOO 

10,000 

50,000 

.006500 

10,200 

61,000 

.007300 

10,400 

52,000 

.007900 

10,600 

53,000 

.008750 

10.800 

54,000 

.009500 

11,000 

65,000 

.010350 

11,200 

56,000 

.011350 

11,600 

68.000 

.013250 

12,000 

60,000 

.015150 

12,400 

62,000 

.017150 

12.800 

64,000 

.019250 

13,200 

66,000 

.021550 

18,000 

68.000 

.024000 

14,000 

70.000 

.026750 

14,400 

72,000 

.029750 

14.800 

74.000 

.  032550 

15.200 

76,000 

.036150 

15.600 

78,000 

.039900 

16,000 

80,000 

.044900 

16.400 

82,000 

.050600 

16,800 

84.000 

.057500 

17, 200 

86.000 

.065250 

17.600 

88,000 

.0800 

18,000 

90.000 

.1000 

18.160 

90,800 

.1450 

Saoceaalve 
elongation 
per  inch. 


Inch. 
0. 

.003100 
.000150 
.000150 
. 000200 
.000  l.M) 
.  000200 
.000150 
.000150 
.000200 
.000050 
.  OOOOoO 
.003550 
.000800 
.000600 
. 000800 
.000600 
.000850 
.000750 
.000850 
.001000 
.001900 
.001900 
.002000 
.002100 
.002300 
.002450 
.002760 
.00:{OUO 
. 002800 
.003000 
.003750 
.  005000 
.  005700 
.  000900 
.007750 
.014750 
.0200 
.0450 


Permanent 
set. 


Inek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Succeaaive 

permanent 

seL 


Inch. 


Remarka. 


Initial  load. 


Elastic  limit 


Tensile  f»(  r«n;:tli. 


General  summarjf. 

Tensile  strenicth  per  square  inch  of  original  section ponnds..    90.89 

Elastic  limit  per  sauare  inch  of  originalsection do 47^ 

Etonfration  per  inch  after  rupture inch. .    <l  2w 

Elongation  per  inch  under  strain  at  olaatic  limit do 60156 

Reduction  in  diameter  at  point  of  rupture do.-..       •" 

Redaction  in  area  after  rupture,  per  centum  of  original  section 4**. 

Position  of  rapture » I'MSftomnej 

Character  of  broken  surface m 

Elongation  of  inch  sections ".ll,".» 


TESTS   OF   IHON,  STB£L,  AND   OTREfi   MATEEULS. 

No.  3«09. 
Marks,  »^£H 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 
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Applied  loads. 

Elongation 
per  inch. 

SucoeaaiTe 
elongation 
per  inch. 

Permanent 

set. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Snooemlve 

permanent 

set. 

Remarks. 

Total. 

i 
1    ■  — 

Peraqnare 
iiicb. 

i  Ptmndg. 
'         200 

1    aiooo 

1     3,090 

1     4,000 

,      5*000 

6.0OO 

'      7,000 

1     8,000 

'      9.006 

10;  000 

10^200 

10.406 

10,600 

10,808 

11,000 

11,200 

11,400 

11,000 

11,800 

12;  000 

12,400 
12,800 
13.200 
1%«60 
14,900 
14,400 
14,800 
15.200 
15.600 
16.000 
16,400 
16.809 
17,200 
n,60O 
18.000 
18,499 
18.806 
19.200 
19,609 
19;  700 

PmoidM. 

1,000 
6.000 
10,000 
15,000 
20;  000 
25,090 
80,000 
85^000 
40;  000 
45,000 
60,000 
61,000 
52,000 
63,900 
54,000 
65^000 
56.0C0 
67,000 
58,000 
50,000 
60.000 
62,000 
64,000 
66.000 
68»000 
70,000 
72,000 
74,000 
76,000 
78;  006 
80,000 
82.000 
84,009 
88,000 
88.000 
90,000 
92,000 
94.000 
96.000 
96.000 
98,500 

Iwsk, 
Ol 

.000150 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
.601300 
.001500 
.001660 
.001750 
.003250 
.004550 
.003300 
.006100 
.006900 
.007600 
.008350 
.008900 
.009600 
.011250 
.013060 
.014650 
.016500 
.018350 
.020750 
022900 
.0?A2.10 
.037250 
.030500 
.083500 
.036500 
.03«900 
.044750 
.051000 
.057500 
.065500 
.076250 
.1060 

Inch. 
0. 
.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.000100 
.001500 
.0013UO 

Inch. 
0. 

Initial  Inad. 

Elastic  limit 
Tensile  strength. 

.000750 

.000800 
.000800 
.000700 

.ooo7r.o 

.000550 
.000700 
.001650 
.001800 
.001600 
.001860 
.001850 
.002400 
.002150 
.002350 
.002000 
.003250 
.008000 
.003000 
.003400 
.004860 
.006260 
.006500 
.008000 
.010750 
.028760 

■"* "'I 



1 

1 

1 

1 

QeMral  tummary. 

TaBOeitieiMetlk  per  sqaare  inch  of  oriffioal  section pounds..    98,500 

RlMlie  limit  per  sqiiare  inch  of  original  section do —    51,000 

fbncation per  inch  after mptore inch..    0.1700 

Boagstion  per  inch  nndor  strain  at  elastic  limit do 001750 

Bcdocdon  in  diameter  at  point  of  raptnre do 065 

Bediwtioii  in  area  after  mptoro,  per  oentam  of  original  section 23.9 

PMition  of  rapture * ".90  from  neck 

Gliacacter  of  broken  sar&m grannlar;  dull  spot  at  the  ciroumferenco 

BMwaikmofiiiehsectioDa ".12.  ".22* 


200  TESTS  OP  IRON,   STEEL,   AND   OTHEE  MATERIALS, 

No.  3610. 
Marks,  ^Ir5  = 
Diameter,  ^'.505. 
SectioDal  area,  .20  square  inch. 


f 


Applifldloada. 

Blonntion 
permoh. 

SaooeMire 

Permanent 
net. 

Saooessive 
•et. 

Remark*. 

Total 

Pertqave 

200 
1.000 
2»000 
3,000 
4.*>00 

1,000 
^flOO 
0.000 

10,000    1 
10/300 
10,400 
10,000 

io,ew:i 

IXOOO    1 

11,200 
11,400 
ll,fiO{i 

11.  »K) 
12,000 

12,  4»J0 
I2,ti00 

ia,ttJ0 

13,fl0tf 
14.000 
li.400 
14,800 

15,400 

16,000 
10,400 

i*.a>o 

17,200 
17.600 

laooo 

1*,  4041 

mmo 

10.200 
10,600 
^.000 
20,070 

Poundt. 
1,600 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
60,000 
51,000 
62,000 
53.000 
64,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
8^000 
84,000 
86,000 
88,600 
90,000 
92,000 
94,000 
96.  (KM) 
98,000 
100,000 
100,850 

Inch. 
0. 

.000150 
.000300 
.000500 
.000700 
.000860 
.001000 
.001200 
.001350 
.001600 
.001700 
.001750 
.001800 
.001900 
.001060 
.002150 
.004500 
.005000 
.005850 
.006760 
.007750 
.009200 
.010550 
.012750 
.015500 
.017500 
. 018700 
.019500 
.022050 
.025350 
.028250 
.032000 
.034000 
.037000 
.040150 
.045750 
.052250 
.058000 
.064500 
.0850 
.1000 
.1200 

Jneh. 
0. 

.000160 
.000150 
.000200 
.000200 
.000150 
.000160 
.000200 
.000160 
.000150 
.000200 
.000050 
.000050 
.000100 
.000050 

.oooaoo 

.002350 

.000500 

.000850 

.000900 

.001000 

.001450 

.001850 

.002200 

.002750 

.002000 

.001200 

.000800 

.002550 

.003300 

.002900 

.003750 

.002000 

.003000 

.003150 

.005600 

.006500 

.005750 

.0065 

.0205 

.0150 

.0200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Indi. 
0. 

IniUalloaa. 
Tensile  atn^Dgtli. 

Crtneral  BrnMnatTf. 

T«nn^^  9tnm0ii  p«r «qiiAre incli  of  oiiffinal  section ponvdfl..  lOD.  r^r^O 

KlastSe  Hffllt  p&r  Rmiiu-i>  inch  of  origlnaTseotion do 5*,0TO 

£loDgii.iiaiL  per  inch  aftt-rraptnre ,,lnoh,,    0,2lD0 

£lGq^Ltiuu  per  im^b  uurUr  strain  at  elastio  limit .do.*.,  ^uOltt^ 

Reduction  la  ilmmutoriftt  point  of  mptare do ,IOS 

Rfidnctif^a  in  [in^a  afWr  raptare,  per  oentom  of  original  section 37^1 

Poaldonof  mptnrf^  ,... , . . » . l" fhim neck 

diaaaotflrof  brpkhn  surfjioe ^UVt 

^         Uou  ^  lA^b  w«U«tns w.^'^MI 


I 


I 


r  ■ 


TESTS  OP  lEOK,  STEEL,  AKD.  OTHER  MATERIALS. 

No.  3659. 

Marks,  3*  ?f  5^ 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 


201 


IISSS" 

eloofatloo 
perlneh. 

FermttDent 

permaueut 
sot. 

Inch. 
0. 

Remarks. 

TotiL 

^^s- 

200 
1,000 
S,000 

a;  000 

4,000 
SsOOO 
6,000 
7.000 
8,000 
8.O0O 
9.200 
9,400 
9.60O 
9.800 
10.000 

10;  200 

10.400 
10,600 
10.800 
11.600 
11,200 
11,400 
11,600 
11,800 

is;  000 

12.409 
U800 
13;90O 
13.600 
14.000 
K400 
14,800 
15,200 
15,600 
18,000 
16.400 
M.80O 
17.200 
17.609 
18.000 
18,400 
18,800 

18;  no 

1.000 
5,000 
.  10.000 
15»000 
20.000 
25.000 
90,000 
35.000 
40,000 
45,000 
40,000 
47.000 
48,000 
48.000 
50,000 
51,000 
52.000 
53,000 
54,000 
66.000 
58;  000 
67.000 
58,000 
50;  000 
60.000 
62.000 
64.000 
66.000 
68.000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
R2.000 
84.000 
88.000 
88,000 
90,000 
92,000 
94.000 
•5,850 

JnOL 

0. 

.000100 
.000250 
.000450 

.000600 
.000750 
.000950 
.001150 
.001350 
.001500 
.001.550 
.00ir«50 
.001600 

.ooieoo 

.001G50 
.001650 
.001700 
.001850 
.002000 

:004000 

.005150 

.006500 

.007350 

.008400 

!  010500 

.012550 

.014550 

.016400 

.018600 

.021000 

.028500 

.026600 

.029000 

.OS2000 

.035250 

.039250 

.043500 

.049500 

.0571 

.0700 

.0825 

.1350 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.000200 
.000150 
.000050 

U. 
.000050 

0. 
.000050 

0. 

.000050 
.OOOKtO 
.000150 
.000500 
.001500 
.001130 
.001350 
.000850 
.001050 
.002100 
.002050 
.002000 
.001850 
.002200 
.002400 
.002500 
.002100 
.003400 
.003000 
.  O032.'i0 
.004000 
.004250 
.0060 
.0076 
.0120 
.0125 
.0525 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
n. 

b. 

Initial  loud. 
Blaatic  limit 

Tennile  strength. 

*  * 

General  summary. 


TeaiHestwiigthporsqnareiiicbof  oririnaiwHstlon pounds.. 

Baabe  Unit  persqiun  inch  of  origiDU  section «lo.... 

IfansaUoa per  incb  after  nipuire inch.. 

EknxBtwn  per  incb  niftder  strain  at  elastic  limit 5"'*** 

BtdaeUm  in  diameter  ai  point  of  mptnre do 

XedooioDinareaafter  mptnre,  per  oentam of  original  section ...--. 

T^sitlwof  raptora ".20  from  middle  of  stem 

Oiismii  of  broken  nurfiiea •— gnnnlar,  ntdiating  from  dnll  spot  at  the  clronmference 

itioDortiMihseetkma "-^S/S 

-ii»fiNB&pkoe<ifraptai» "•»» 


95,850 
52,000 
0.2450 
001700 
.095 
34.0 


1 


202  TESTS   OP   IRON,  STEEL,  AND    OTHER    MATERIALS. 

Ko-  3660, 

Diameter,  ".505, 

Sectional  areaj  ^0  square  ioch. 


1 


Applied  lowtfl. 

per  im;h. 

Pemiiuielit 
aet. 

per-Qjttnoiit 

Ht^tnarkft. 

TuUL 

Per  Houu^ 
intib. 

aoo 

1,000 
S,D0O 
3,000 
4,UO0 
5,000 

6,  am 
7,000 

8,01K» 
&.tMlO 
0,200 
0,400 
9,600 

0,  eoo 

10.  MW 

10/^00 

10,400 
lO.fltH) 

10,  B<JO 
ll,O0l> 

11,  200 
U,4iJ0 
U.ooo 

11,  ftW 

12,  im 
I2,i0i» 

1E,«00 
VJ.  2C10 

Hi.  frOO 
14.  0«0 

14,  iW 
14.(100 

15,600 
l(t,lHK» 
10,400 
HVSOO 
lT,tiOO 
17,000 

15.  000 
1*^,400 
18,  BOO 
10,  JOO 

1,000 
5.000 
10,000 
lfi,000 
20,000 
25,000 
30.000 

as,  000 

40,000 
4,^000 
46,000 
47.000 
48^000 
4»,000 
50,000 
51,000 
62.000 
53,000 
W,000 
55.000 
50^000 
67,000 
5ci,O0O 
£0,000 
00,000 
62,000 
fiiOOO 
86,000 
08,000 
70,000 

rj^ooo 

74,000 
76,000 
TSjOOO 
SO,  000 

eiooo 

£4,000 
881,000 

as^ooo 

90,000 
92,000 
M,000    , 

»;Oao 

06,400 

Inch, 
0. 

,000100 
.000260 
.000400 
.000550 
.000700 

,ooafiOO 

.001050 
,001200 

.oouoo 

.001450 
.001450 
.  fOlGOO 
.001550 
.001550 
.OllJOOO 
.OOlfhlO 
,001050 
,  002000 
.  aOJ250 
.  0043:* 

.oorj-yjo 

.006500 
.(►07300 

.  (Hiea.w 

. 010150 
.  012250 
.  0112S0 

.oi^tooo 

.018000 
.0^0250 

.oa27.«io 

,0115000 
.02S000 

,0:^0500 

.  OiUlM 

.037000 

,0*2100 

,047600 

.0550 

.0600 

.0750 

.1050 

,1300 

Inch. 
0. 

.oootoo 

.000 150 
.000 1 5<) 
,000150 
.000160 
.000200 
.000150 
.000150 
,000200 
.000050 
0. 

.ooooso 

.000050 
0. 

.000060 
0, 

,000050 

.t»0O3S0 

.ooi:>50 

.OHJllOO 
.OOJIh-SO 

.ootooo 
.oooeoo 

.OOOBi&O 

.OiHOOO 

,tM)2t00 

.002000 

.001750 

.002000 

,002250 

,002500 

.002250 

.003000 

.002500 

.003650 

.003760 

,004200 

,005400 

.0075 

.1X150 

.0150 

.0300 

,0250 

Inch, 
0. 

0. 
0. 
0. 
Di 
0. 
0, 
0. 

Inch^ 
0. 

InltiHl  loud. 
Blaatic  limit 

TenBllB  Atrougth. 

"*•**'""'*" 

— 

TeDflllf^  HtrtfDjflb  p<!^r Mqii sire  inch  aforL^imi]  aectioD _ ,...^ poimdii,.    001^^ 

Rloflttc  limit  per  flmiarft  iTjch  of  uri^nul  aocUou  ,...,-... .-_.,. . do £3, 000 

Elosig&tkin  pL^r  ijitJi  afttir  mptutie  \ ,.,*,,.»..., .iuch..    0.!23O0 

Siongatiou  (JIT  Inch  itnik^r  MtriiiH  at  i^lutic  lltuit ....«v*,.,.,,,* ,*....,.. do,...  .0016^ 

Keduodou  ill  dii*rot4'^r  ai  point  of  rupture - , do .  -  - .       ,1^ 

B«daoti«ia In uiu* afU^r  rupturtv  psr  cfntum  of  original  StiOUon .,..,,. 4X2 

PorilioDor  rapture...... ,,,,.,.,,.,,..,>,.....,.,.,. ..I'MS  from  uefk 

01urMK«f  of  broken  nurfiwe... KUkj;  trace  of  inf«iiii.'  lioa 

™ ^"aoflnelj««itic»na „- , * ..".9=    JP 


TESTS    OP  IKON,    STEEL,    AND   OTHER   MATERIALS. 
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Marks, '^K-^TH 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 


Ko.  3572. 


Applied 


TotoL 


Persqiure 


prsqn 
iiieh. 


Pmmds. 

i,too 

2,600 
S»MO 
4,000 
9^000 
6,000 
7,000 
8,000 
9.000 
10,000 
10.-300 
10.400 
10.  COO 
10,H00 
11,000 
11,200 
11,400 
11,000 
U,WO 
12.000 
I?,  400 
12,800 
13,200 
13,000 
li,QQO 
14,400 

14,  no 

15,300 
15.600 
16.0U0 
16.400 
16.800 
17,200 
17,600 
1R.00O 
18,400 
18,«)0 
19.200 
19.600 
19,660 


PlMOUlt. 

1,000 
5,000 
10,000 
15^000 
20!,  000 
25,000 
30.000 
S5.000 
40,000 
46,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
50,000 
57.000 
68,000 
59,000 
60,000 
02,000 
•4,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96»000 
98,000 
98.300 


Elonntion 
permch. 


JnelL 
0. 

.000150 
.000900 
.000450 
.000650 
.000800 
.000950 
.001100 
.001250 
.001400 
.001600 
.001650 
.001700 
.001750 
.001950 
.003500 
.004650 
.006660 
.006750 
.007600 
.008150 
.000750 
.011500 
.013250 
.015050 
.016900 
.019000 
.021060 
.023.'S0O 
.026000 
.028500 
.031500 
.035500 
.039000 
.043250 
.048250 
.055250 
.0060 
.0850 
.1050 
.1400 


Saccemive 
elongation 
per  inch. 


Jneh. 
0. 

.000150 

.000150 

.000160 

.  U<Mi200 

.000150 

.UOUIfiU 

.000150 

.000150 

.000150 

.000200 

.0004150 

. 000050 

.000050 

.  000200 

.001.^10 

.001150 

.OOlOiH) 

.001100 

.OOOtCiO 

.000550 

.001600 

.001750 

.0017  0 

.001800 

.001850 

.002100 

.002050 

.002460 

.002500 

.002500 

.003000 

.004000 

.003500 

.004250 

.005000 

.007000 

.010750 

.Ol&O 

.0200 

.0350 


PenoAuent 

Mt. 


Inch, 
0. 
0. 

0. 
0. 

0. 

u. 
0. 
0. 
0. 


SncceMlve 
permanent 

Mt. 


Inch, 


Beiuarks. 


Initial  l«m«I. 


ElaHtic  liiiilL 


Tensile  strenglb. 


General  summary. 

ToMile sttvuj^li  per  sqaare  inch  of  orij^inal  aeotJon pounds..    98,300 

Ebatielimit  per  aqoare  inch  of  original  section do  ...    53,000 

Kloogatian  per  inch  after  rupture inch..    0. 2:i'>0 

Boagation  per  inch  under  strain  at  elastic  limit di> OOlT.'iO 

IMoetion  in  diameter  at  point  of  rapture  do 115 

Rcdaetioo  in  area  after  raptoxe,  per  oentam  of  ori jj^inal  section 40. 3 

PtaitfoBofrnptnre ''.05  front  neck 

Character  of  Inrokeaisnrfhce siikv 

1  of  Inch  Motions ".16,  ".31* 


204  TESTS   OP  IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  3573. 

Marks,  »»5rM^ 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loade. 


Total. 


200 
1.000 
2,000 
8,000 
4.000 
5,000 

e,ooo 

7,000 
8,000 
0,000 
10.000 
10,200 
10,400 
10,000 
10.800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
16,200 
15,600 
16^000 
16,400 
16,800 
17,200 
17.600 
18,000 
18,400 
18,800 
19,200 
10,6Qp 


Per  sq uace 
inch. 


PoundM. 
1,000 
6^000 

io,oo<r 

15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
51.000 
52.000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
02,000 
04,000 
06,000 
98,000 


Eloneation 
permoh. 


Inch, 
0. 

.000100 
.000250 
.000450 
.000600 
.000750 
.000900 
.001050 
.001250 
.001450 
.001600 
.001660 
.001750 
.002050 
.003100 
.004160 
.005150 
.006106 
.006000 
.007650 
.008600 
.010000 
.011600 
.013300 
.016100 
.017060 
.010250 
.021250 
.023C00 
.026000 
.028750 
.032000 
.035000 
.038750 
.043750 
.040000 
.057000 
.066250 
.0800 
.1150 


SnoceMlTe 
eloni^ation 
per  mcb. 


Iwsk. 
0. 

.000100 
.000150 
.000200 
.000150 
.000150 
.000150 
.000150 
.000200 
.000200 
.000150 
.000050 
.000100 
.000300 
.001050 
.001050 
.001000 
.000950 
.000800 
.000750 
.000950 
.001400 
.001600 
.001700 
.001800 
.001950 
.002200 
.002000 
.002350 
.002400 
.002750 
.003250 
.003000 
.003750 
.005000 
.00525f) 
.008000 
.009250 
.013750 
.0350 


Permanent 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
«. 


SncceuKo 

permanent 

set. 


Inch, 


Remarks. 


Initial  load. 


Slastic  limit. 


Tensile  streD^h. 


General  summary. 

Tensile  strenj^tb  per  square  inch  of  original  seotioo pounds..     98,000 

Elastic  limit  per  square  inch  of  original  seotioa do...-    62.006 

Elongation  per  inch  after  rupture inch.-    0-^6} 

Elongation  per  inch  under  strain  at  elastic  limit do OOlidO 

Reduction  in  diametw  at  point  of  rupture do IIS 

Reduction  in  area  after  rupture,  per  centum  of  original  section .-        40.8 

Position  of  rupture ".95  fhmi  aeck 

Character  of  broken  surface :/a;.*"S*1' 

Elongation  of  inch  aeotions ".»*,".18 


TESTS   OF  IRON,  6TE£I«,  AND   OTHEK  MATERIALS. 

No.  3582. 
Marks,  "§75= 
IMameter,  ^'JBOS. 
Seetlonal  area,  .20  aqoare  inch. 
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Applied  loads. 

SkMigAtion 
perLsoh. 

SnooeMive 
elongation 
porinch. 

Permanent 
set. 

Snooeaaivo 

permanent 

set. 

Bemarks. 

TotaL 

Persaoare 

POMdc 

200 
1,000 
2;  000 

8,000 

4,000 

5^006 

0.009 

7,000 

O^OCO 

9^000 

9,600 

9;  800 

10,000 

10.209 

10,490 

10,600 

10.800 

11,000 

11,200 

11.400 

11,600 

11,800 

13.000 

12,490 

12,800 

13,200 

13,000 

14,000 

14,400 

14,800 

15,200 

15.000 

10.000 

1C;400 

10.800 

17,206 

17.  OW 

18.009 

18.400 

ia8« 

19.  200 
19^290 

1,900 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40,009 
45.000 
48.000 
49.000 
60,000 
51,000 
62,000 
53,000 
54,000 
55.000 
66,000 
57.000 
58.000 
50,000 
60  000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,UOO 
80.  COO 
82,000 
84,000 
86.000 
88,000 
90.000 
92.000 
94.000 
96.000 
90,450 

0. 

.900100 
.000300 
.000500 
.000650 
.000860 
.001000 
.001200 
.001350 
.001550 
.001700 
.001760 
.  001950 
.OOjIOO 
.002300 
.0027.00 
.004000 
.003000 
.006100 
.007-250 
.008150 
.000000 
.010000 
.011300 
. 013250 
.015250 
.017300 
.0191(10 
.021300 
.023260 
.025650 
.028500 
.031550 
.035600 
.038800 
.043250 
.048750 
.053000 
.0650 
.0750 
.  105O 
.1400 

Jnek, 
0. 

.000100 
.000209 
.000200 
.000150 
.000200 
.000150 
.000200 
.000160 
.000200 
.000150 
.000050 
.000200 
.000150 
.000200 
.000450 
. 001250 
.001000 
.001100 
.001150 
.000900 
.000850 
.001000 
.001300 
.001960 
.002000 
.002060 
.001800 
.002200 
.001930 
.002400 
.002850 
.  OO'iOSO 
.004050 
.003200 
.004460 
.005500 
.006250 
.0100 
.0100 
.0300 
.0360 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

TnclL 
9. 

InitiftUoad. 
Elastic  limit. 

Tensile  strength. 



General  summary. 

Teiunki  strength  per  square  inch  of  ori^nal  section • ponntls..    96,450 

BbuOjc  Kmit  per  JMiaanj  inch  of  original scKJtion do....    49,000 

Kkmsation  per  inch  after  rapture inch..    0.2400 

JBmt^atioD  per  inch  nnder  i*tr«iin  at  elastic  limit do 001750 

JCie*liiction  in  diameter  at  poin-  of  niptnro do 125 

Rrdnftioa  in  area  aflermpture,  per  centum  of  original  section 43.3 

Poaiticnof  rapture at  middle  of  stem 

Cfaaract«r  of  broken  sorface -, silky 

"^  ~""^*-— «f  inehaectioiia ".24*,  ".24* 


206  TESTS   OF   lEON,    STEEL,    AND   OTHER   MATEfilAJUB. 

Ko.  3583. 
Marks,  ^^"h'^^ 
I>ianieter/",505. 
Sectional  area,  .20  sqaare  iuob. 


Arpltod  loads. 


Ttftal, 


Poundt. 

4,tHKI 
5v00O 

7,(KiO 
8,(^^>0 

lu.  coo 

10p2(H> 
10.406 
)0,(MKI 

10,  mm 
n.ooi) 

ii.atKi 

11.  8tN} 

12.400 
1J.S00 

ia,200 

13,eOD 
14.000 

u,4oa 

H.flOO 

ts.aoo 

Ifi, 000 

16,  MOO 
1«,  400 
10,800 
17,200 

17.  flOO 
mOfH> 
I8v400 

ia.*!oa 

10,200 
10,300 


PereoiiAre 


Poitndt. 
1.000 
fl,0O0 
10,000 
1^000 
2O,(*O0 
yr^OOO 

-10,  000 
35i,00d 
40,000 
43,  000 
50,000 
51,000 
!>'I.  000 
ri3,  ODO 
&4,000 
5,\0OO 
50,000 
57,000 

5a,ooo 

50,1)00 
00,000 
02;  000 
B4,000 
00,000 
6^^,000 
711.  000 
72,000 
74,000 
7fl,  OOO 
78,  (KMJ 
8U,000 
82.000 

S4.or>o 
fw,mio 

«H,  000 

oo.ooo 
b:;.ooo 
04,000 
00.0(10 
DCI,BIW 


EloDjcatiim 
peruK^h. 


0, 
.000150 

.  oooaw 

.  0O050O 

,<jooe5o 

.000800 
.ooou:>0 

.oonoo 

.001250 
.001400 
.OOLOOU 
,001050 
.tMHTOO 
.OOliOO 
.  0111050 

.005050 
.007000 
,0OB0OO 
.000000 

.ojnsso 

.011^000 
.013250 
.OIhViOO 
. 017500 
.010500 

.  o;!2o60 

.  O'JGUJO 
.028000 

.oBoeso 

.  0311750 
,  037000 
.O405.'MI 
.0461KIO 
.  0525W 
,  OGL'500 
,072750 
.D05t> 
.1250 


«luni4iltili 
perlDob. 


.ODOlliO 
.000150 
.000200 
.  (f00l50 

.OLH>i:io 

.IHWI50 
.OOOIGO 
,  0<i0l50 

.ooo:»o 

.  (HKCHjriU 
.000(h^^ 
.  Olio  1 00 
,0001.^ 
.000550 
.001500 
.001050 

.ooi;iso 

.001000 

.  ooirn* 
.ooi:t50 

.  001»t50 
.001350 

.  ooIL^w 

.  Ei02000 
,002000 
,00255a 
.f«K*050 
.002000 
,00265Q 

.00:^100 

,  003250 
.iH(:i55C 
.  oir>45<» 

.  to  I  .^lUO 
.ousoyo 

.011150 
.  022'i50 
.OltOO 


pprmanent 
set. 


Inch. 


Succeesiye 

permanent 

set. 


Inch. 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strcD^tlL 


General  summary. 

T*!Tifln*Mn?n(rtb|>er(iqnar^fDcbflf  original  section ponnds..    96»800 

Kliiitlic  limit  ppr  Hnn.'tmint'b  of  nrif^lujiL  scoticm., do 54,000 

KW^nriuti  fnr  Itn'ii  Hfrer  nijitun*,,.. .,,,„.,. iDch..    0.2100 

Eloii>;aTion  ptriiKli  imiler  i»tTiiiii  p^t^lnNtic  limit  ., do 001990 

K&ilncunn  hi  diaiuL-tcf  at  point  of  rtiptiire do 105 

Kediutlou  lu  an^A  jif terra  ^tnra,  per  oentnmof  original  seotion .  87.1 

Poaition  of  rnptun?....^ *.,-..-„,„*„ ^^05ftomneck 

<;bnr^cUr  af  bmkf^n  aorfbce  „..,..,,,, ,^.,, .,.,,.. ...  silky,  in  part  intenpersed  with  granular  metal 
Eiongatboof  ijjchwotions - ".18,  ".24* 


^ 


k 


y-  - 


IS         -    -^ 
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TESTS   OF  IRON,    STEEL,    AND   OTUEB   MATEBIALS. 

SL£EVES.'-3.2-INCM  RIFLES. 

No.  3590. 
Marks, «  ffiS 
Diameter,  ''.505. 
Seetional  area,  .20  square  inch. 
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1       AppUedkMds. 

1 

Elonication 
per  inch. 

Saccemive 
per  inch. 

Permanent 
sot. 

Inch. 
0. 
0. 
0. 

SaeoeMive 

pemuwent 

set. 

Bemarks. 

i 

TotoL 

1 

Peraqoare 
ineh. 

1 
iViowic. 

200 
1,000 

PounAB. 
1,000 
5,000 
10,000 
15,000 
20.000 
2,SOO0 
30,W!0 
35.000 
40.000 
45.000 
50,000 
51,000 
52.000 
53,000 
54.000 
55.000 
56,000 
57,000 
58.000 
50.000 
60.000 
62,000 
64,0t0 
06,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,000 

Inch. 
0. 

.000150 
.000300 
.  000500 
.000700 
.  OOOK-O 
.001050 
.001250 
.001400 
.001550 
.001700 
.001750 
.001800 
.0018C0 
.001850 
.003450 
.005850 
.008000 
.009600 
.010500 
.  011750 
.014000 
.016000 
.018000 
.  020(KW 
.  022750 
.025600 
.027900 
.O31J50 
.035000 
.U39000 
.044250 
.051000 
.057750 
.0650 
.0900 
.1200 

Inch. 

0. 

.000150 
.000150 
.000200 
.000200 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000050 
.000050 

0. 
.000050 
.001600 
.002400 
.002150 
.001600 
.000000 
.001250 
.002250 
.002000 
.002000 
.002000 
.002750 
.002750 
.002400 
00.1350 
.003750 
.004000 
.005250 
.006750 
.006760 
.007250 
.0250 
.0300 

Inch. 
0. 

Initial  load. 
ElaaUo  limit. 

r 

Tenaile  strength. 

I      2,000 

3.00O 

q. 

0. 

4,000 



5.000 
1      61,000 

0. 
0. 
0. 
0. 

7,0U0 

8. 000 

9,000 

10  GOO 

10,200 

10.400 

10  <^J0 

10.8U0 

11,000 
11,200 
11.400 
11,600 
11,800 
12,000 
12.400 
12,800 
13,200 
13.600 
14.000 

t  i*.^»o 

14,860 
15,200 
13.  »0 
16,000 
18,400 
lfl,dOO 
17, 2» 
17,000 
18.0l» 
18,360 



. 

General  BUMmary, 

Tensile  strength  per  square  inch  of  original  section ponnds..    91,000 

Sb«Uc  limit  per  sanare  inch  of  original  section do  ...    54.000 

ElcnjEation per inck after mptare inch..    0.2400 

£Ion^tknii»er  inch  under  strain  at  elastic  limit do 001850 

Sednctioa  in  diameter  at  point  of  raptore do 166 

fiednction  in  area  after  mptore,  per  centam  of  original  section 54.6 

PDeixioD  of  roptare .I'MO  from  neck 

Charaeterof  broken  sarCue silkj' 

floiiSAtionofiochfleotioDS ".33*.  M  5 


208  TESTS   OF   lEON,    STEEL,    AND   OTHER   MATERIALS. 

Ko.  3567. 
Marks,  ^,^8 
Diameter,  ''.505. 
Seotional  area,  .20  square  inch. 


AppUed  loads. 

perinoh. 

Saocesalve 
elongatioii 
per  mob. 

FermaoeDt 

Bet. 

SacceflBive 

permanent 

■et. 

Remarks. 

TotaL 

Per  Bqnare 
iBoh. 

Toundt. 

200 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9.000 

10,000 

10.200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11.600 

11,800 

12,000 

12,400 

12,80a 

13,200 

19.600 

14,000 

14.400 

14.800 

16,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18.000 

18,400 

18,800 

19.200 

19.600 

20.000 

20.050 

Potmdt. 
1.000 
6,000 
10,000 
16,000 
20,000 
26.000 
80,000 
85,000 
40,000 
4.5,000 
50,000 
51.000 
62.000 
63,000 
54,000 
65.000 
60,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94.000 
96,000 
98,000 
100,000 
100,250 

IneK 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
.001300 
.001500 
.001700 
.001750 
.001800 
.001850 
.001900 
.002150 
.003600 
.004650 
.005600 
.006500 
.007250 
.008660 
.  010100 
.011900 
.018600 
.015350 
.017500 
.019300 
.021500 
.023650 
.026000 
.028500 
.031400 
.034900 
.038250 
.042100 
.047750 
.058400 
.0600 
.0750 
.1050 
.1250 

Inch, 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.000200 
.000050 
.000050 
.000050 
.000050 
.000250 
.001550 
.001050 
.0009  0 
.000900 
.000750 
.001400 
. 001550 
.001800 
.001700 
.001750 
.00215© 
.001800 
.002200 
.  002150 
.002350 
. 002500 
.002900 
.003500 
.003350 
.003850 
.005650 
.005650 
.0066 
.0150 
.0300 
.0200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

iTieh. 
0. 

Initialload. 
Elastic  Umit. 

Tonsilo  strength. 

General  eummary. 

Tensile  stren^h  per  square  inch  of  oriciniJ  section pounds..  100. 2S0 

Elastic  limit  per  square  inch  of  original  section do  ...    54, 000 

Elongation  per  iuch  after  rupture inch..    0.aOW 

Elongation  per  inch  tinder  strain  at  elastic  limit do 001900 

Keduction  in  diameter  at  point  of  rupture do 105 

Reduction  in  area  after  rupture,  per  oentom  of  origiiial  section 37,1 

Position  of  rupture «.86firomneck 

Character  of  broken  surface silky 

Elongation  of  inch  aeoUona ".12,  ".29* 


S.  ^-incTv  iSleeZyJS.Z.Ri/Ze^, 


SB-reecho  IBZoc^, 
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TEST8   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.  209 


Marks,  ^ffi^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Fo.  3411. 


Applied  kMdB. 


PeraqiiAre 


per 


intlon 


1.O00 
5.  OOO 
1«,0M 
15,000 
20,000 
25.006 
30.000 
SS^OOO 
40,000 

43,aco 

SO,  OOO 

51,000 

5:2,  OOO 

53,000 

54,000 

55.000 

50.000 

57.000 

58.000 

59^. 


.000100 
.000250 


.000650 

.000700 


.001050 
.001200 
.001400 
.001060 
.001850 


.004500 
.005350 


«4L.OOO 

tfa^ooo 

10,000 
72,000 
T4,000 
TO.  OOO 

«o,ooa 

82,000 
80.000 


ao.ooo 

92,  OOO 
04,000 
94,850 


.007150 
.007850 
.008000 


.011500 

.oiaooo 

.016150 
.017000 
.OlSOOD 
.0211M 
.023600 


.028750 
.082250 
.035760 


.044500 
.061;£50 


SoooeMire 
elonntion 
perinoli. 


0. 

.000100 
.000150 
.000160 
.000160 
.000150 


.000150 
.000160 
.000200 


.000200 
.000050 
.000800 


.001050 
.000750 
.000700 
.000760 


.001600 
.002150 
.001860 
.002000 
.002250 
.002250 
.002500 
.002750 
.003500 


.008750 


.000750 
.007260 


.0250 


SooosMlve 
pemuuient 


Inek, 


I^cuarks. 


I&ltUl 


BlMtio  limii. 


Teaifle  strongtli. 


Gtneral  nmmonf, 

ltnrfUrtwai«tliper»qiuiBeiTOhor^  pounds..    04,850 

llMielndt  per  eaaare  inch  oforigiiialflectioii TT.do 60,000 

UoQ^Hoa  per  Inch  after  rapture.... ineh.I    0.1000 

IkBp;doo  per  ineh  under  sferain  »(  eUetto  Unit do      .    001050 

Badnctlon  in  diingtier  >t  poiat  of  mptnre do 106 

BafactJCD  to  aay  after  rapture,  per  oentiun  of  erijtiiMd  section 87.1 

FflgWaaofngptare  ..--.,- * ".00  fton  neok 

I  of  toeh  aeetiona ,,.,., .TriT.,;Trr»,T7  «u  "37* 


210  f£9TS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS 

BASE  BING^Z.^INCM  8TEEL  B,  L,  BIFLE8. 
No.  2410. 


Marks,  »?J>i» 

Diameter,  *^505. 

Sectional  area,  .20  square  inch. 


Applied  londi. 

^«r 

Sacoessive 
elongation 
perlnch. 

Permanent 

•et. 

SncoeMiTe 
pennanent 

■et. 

Bemarka. 

Total. 

Persqaare 

Poundt. 
200 
1,000 
2,000 
8.000 
4,000 
5,000 
6,000 
7.000 
8.000 
9,000 
9,200 
9.400 
9.600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,N)0 
11,000 
11,200 
11,400 
11.600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,000 
16.000 
16,400 
16.800 
17,200 
17,600 
18.000 
18.310 

Pound$. 
1.000 
5^000 
10,000 
15,000 
20,000 
25.000 
30,000 
36,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
58,000 
54.000 
55,000 
56,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64,000 

^Z 

70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,550 

Inch, 
0. 

.000100 
.000250 
.000400 
.000660 
.000760 
.000900 
.001050 
.001300 
.001550 
.001600 
.001700 
.002250 
.003900 
.004500 
.005300 
.006200 
.007000 
.007850 
.008500 
.009300 
.010150 
.011150 
.012050 
.013000 
.014600 
.016500 
.018600 
.020750 
.023000 
.025560 
.028600 
.031250 
.035000 
.039500 
.044500 
.049600 
.037500 
.0650 
.0850 
.1860 

Inek. 
0. 

.000100 
.000150 
.000150 
.000150 
.000200 
.000150 
.000160 
.000250 
.000250 
.000060 
.000100 
.000560 
.001660 
.000600 
.000800 
.000900 
.000800 
.000860 
.000660 
.000800 
.000860 
.001000 
.000900 
.000960 
.001600 
.001900 
.002000 
.002260 
.002250 
.002550 
.002950 
.002760 
.003760 
.004600 
.005000 
.005100 
.007900 
.0075 
.0200 
,0500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 

Inek. 
0. 

Initial  load. 
Elastiolindt. 

Tensile  strengih. 

"".600056" 

^ 

General  9ummary. 

Tensile  strength  per  square  inch  of  oriffinal  section .«...«.., .  .pounds. .    91, 550 

Elastic  limit  per  square  inch  of  original  section do. ...    47, 000 

Elongation  per  incti  after  mpture inch..    0.2600 

IClongation  per  inch  under  strain  at  elastic  limit « do 001700 

Reduction  in  diameter  at  point  of  rupture do 185 

Reduction  in  area  after  rupture,  per  centum  of  original  section 46.8 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface ivJHKl 

Elongation  of  inch  aeotions — ~ ".8(^,'M9 


J3We  SRcn^^ . 


V--  7. 


-   -A 
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TESTS   OF   ntON,  STEEL,  AND   OTHER   MATERIALS. 
GAS  CHECK  FOBGiya-^^INCH  STEEL  B.  X.  RIFLES, 

No.  3673. 
v»»ira  a2R«»c 

Diameter,  ".605. 

Sectional  area,  .20  Rquare  inch. 
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Elonntion 
perTnoh.- 

Snooewlye 

PennaiMiit 

Mt. 

•et. 

Samarks. 

Totd. 

Perfl4nuare 
iDcL 

PmciMb. 

201 
1,000 
2.000 
2.000 

iooo 

6,000 
7,000 
8.000 
SlOOO 
10.000 
11,000 
12,000 
12;  400 
12,800 
12.200 
12,600 
14,000 
14.400 
14.000 
15v200 
15.000 
16,000 
16,400 
H800 
17.200 
17.600 
18,000 
18.880 
19,600 
20.400 
21,200 
22,000 
23,410 

1,000 
6.000 
10.000 
15,000 
20.000 
28^000 
90.000 
35,000 
40,000 
45.000 
50,000 
55,000 
60.000 
02,000 
04.900 
06.000 
08,000 
70,000 
72,000 
74.000 
70.000 
78.000 
80.000 
82.000 
84,000 
M.O0O 
88.000 
90,000 
94,000 
98,000 
102.000 
106^000 
110,000 
112,060 

0. 

.000100 
.000250 
.000450 
.000000 
.000800 
.001000 
.001200 
.001400 
.001500 
.001050 
.001850 
.002050 
.002150 
.002550 
.002800 
.004050 
.006300 
.007800 
.009150 
.010900 
.012350 
.014250 
.016000 
.017600 
.019500 
.021600 
.024250 
.0275 
.0300 
.0400 
.0600 
.0600 
.1100 

0. 

.000100 
.000150 
.0002UO 
.000150 
.000200 
.000200 
.000200 
.000200 
.000100 
.000150 
.000200 
.000200 
.000100 
.000400 
.000250 
.002150 
.001350 
.001500 
.001350 
.001750 
.001450 
.001900 
.001750 
.001600 
.001900 
.002000 
.002750 
.003250 
.6025 
.0100 
.0100 
.0100 
.0500 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

iDitUllOML 

XImUo  limit. 
TensUe  strength. 

............ 

" 

Teamle  strength  per  aqnare  isoh  of  original  wetioii poanda..  112,050 

Bastic  limit  per  aanare  indi  of  original  aootion do 62.00U 

Bflogatiaii per inco  After raptnn inch..    0.J850 

KlafiiatioD  per  inch  under  strain  at  elastic  limit do OOilOO 

Bednetioii  in  diaaiet4>r  »t  point  of  mptnre do 125 

Kedactiom  in  areA  after  mptnre,  per  centom  of  original  section 43.3 

Poatioo  of  mpcope 1"  from  neck 

Qiataeter of  lirokaB  sorfiMe Ailkv 

lofinohMetkyoa , „...,..., ,..., ,..., ,...",26*,".U 
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TESTS   OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 


No.  3682. 
Marks,  »»|^^^ 
Diameter,  '^.504. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


Totia. 


Pound*. 

200 

1,000 

2,000 

8,000 

4,000 

5.000 

6^000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

12,400 

12,800 

18,000 

18,200 

13,400 

18,600 

18.800 

liOOO 

14,200 

14,400 

14,800 

16,200 

1ft.  000 

10,000 

10,400 

10,800 

17.200 

17.000 

18,000 

18,400 

18,800 

Id.  200 

10.800 

20,000 

20,400 

20,800 

21,200 

21.00U 

22,000 

22,800 

23.000 

28,010 


Peri 


PovimU. 

1,000 
fi,000 
10,000 

l^ooo 

20,000 
26.000 
80,000 
86,000 
40,000 
45,000 
50,000 
55,000 
00,000 
82,000 
64,000 
65,000 
06.000 
67,000 
68,000 
69,000 
70.000 
71.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100.000 
102,000 
104,000 
106.000 
108,000 
110,000 
114.000 
118,000 
118,050 


iQonntioii 
per  Inch. 


0. 
.000160 


.000450 


.001000 
.001200 
.001850 
.001600 
.001650 
.001850 
.002000 
.009060 
.002150 
.002200 
.002850 
.002700 


.003150 


.003800 
.004200 
.006060 


.007750 


.010400 
.012000 
.013600 
.015200 
.017000 
.019000 
.020350 
.022500 
.024500 
.027000 


.035850 
.038400 
.042060 


.0800 
.1000 


SneoeeaiTe 
eloncation 
per Inolu 


Jnek. 
0. 

.000150 
.000150 
.000150 
.000200 
.000200 
.000150 
.000200 
.000160 
.000150 
.000150 
.000200 
.000150 
.000060 
.000100 
.000050 
.000160 
.000350 


.000150 
.000350 
.000800 
.000400 
.000850 
.001360 
.001850 
.001250 
.001400 
.001600 
.001500 
.001700 
.001800 
.002000 
.001360 
.002150 
.002000 
.002600 


.002850 

.003000 

.002660 

.003650 

.007950 

.0300 

.0200 


PermMient 


Inch, 
0. 
0. 
0. 
0. 
0. 

Ow 

0. 
0. 
0. 
0. 
0. 


SncceMive 
]>enn«nent 


Inch. 


InitiiaiMid. 


Elaetie   limit  not  well 
defined. 


Tensile  strength. 


Oeneral  tmmmarff. 

Tensile  strenftth  per  square  inch  of  orisinal  section pounds..  118,060 

Elastic  limit  per  square  inch  of  origlnalsection,  not  well  defined do....    66|000 

Elongation  per  inch  after  mptnre inch..    0.1800 

Elongation  per  Inch  nnder  strain  at  elaatio  limit do 008200 

Redaction  in  diameter  at  point  of  roptare do 074 

Bedaotion  in  area  after  rapture,  per  oentnm  of  original  seoUon S7.4 

Position  of  rapture at  middle  of  stem 

Character  of  broken  surface granular;  dull  silky  oenter 

]Glongi|ti<m  of  inch  sections ,,,., «.„ ,..,..., ".^^i^Ot* 


TESTS  OP  mOM,   8T£KL,   AMD  OTHES  MATERIALS. 

No.  3689. 

Marks,  "^go 

Duuueter  'AsOS. 

Sectional  aiea,  .20  square  inch. 
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EkmntiM 
pcrlMli. 

SooMMiTe 

PeniMMiit 

Ml. 

SaoMMtre 
set. 

BMnarka. 

IbteL 

^^ar* 

310 
1.080 
2.010 

tioo 

4.  NO 

5^  no 

0,000 
7.000 

tooo 

0.O0O 
10.000 
11,000 
It  080 
It  400 
It  800 
It  280 
It  000 
14.000 
14,400 
14.800 
It  000 
]t2M 
It  800 

itooo 

It  400 

17,000 
It  GOO 
It  400 
It  880 
It  200 
It  000 

itooo 

»,400 

at  800 

11.200 
21,000 
It  800 

ttooo 

1.000 

tooo 

10.006 

Itooo 
at  800 
stooo 

30.000 
St  000 
40.000 
4t000 
5t000 

stooo 
otooo 

6t006 
64,000 
66.000 

Otooo 

70.000 
TtOOO 
74.000 
7t000 
TtOOO 
TtOOO 
8t000 
88.000 
84.000 

atooo 

8t006 

Otooo 
otooo 

64.000 

Otooo 
otooo 

100.000 
lot  000 
104.000 
lot  000 
lot  006 
110,000 
Hi.  000 
lit  000 
12t000 
IStMO 
12t800 

JndL 
6. 

000100 

1606406 
.606666 
.600706 
.600650 
.601060 
.001200 
.001400 
.001660 
.001700 
.001850 
.001866 
.002060 
.062100 
.002150 
.002250 

I662S66 
.602750 
.008260 
.004000 

!  007100 
.006100 
.010000 
.011500 
.013000 
.014700 
.016000 
.018660 
.026100 
.021700 
.028460 

'.027750 

.0600 

.0400 

.0900 

.0656 

.0600 

JndL 
6. 

.000166 
.660160 
.006150 
.000150 
.000160 
.600150 
.000200 
.000150 
.000200 
.000150 
.000156 
.000150 
.000100 
.000100 
.000650 
000060 
.000100 
.000100 
.000160 

'.000900 

.000600 
.000760 
.000600 
.001060 
.OOU50 
.061000 
.001800 
.001600 
001500 
.001700 
.001300 
.002660 
.001760 
.001300 
.001750 
.002100 
.002200 
.002260 
.0100 
.0100 
.0150 
.0260 

IfUh. 

0. 
0. 
Ol 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 
OL 

0. 

lailialhMd. 
XUstioUaitt. 

TcnsUeatraiiKtk. 

• 

JMlealNBiitli  per tqiisreiiidh  of  origiital  Motion pounds..  ISt^OO 

nHtelteitpOT£iiM«faiehoforlgfaiiirMC^ do....    76.000 

WMgrttou  per tneh  sltor rapture Inch..    0.1250 

BMfBticB  per  ineh  under  etrntak  el  elnetlo  limit do 002550 

gtJDctw  in  dleMflter  et  point  of  mptore do 065 

wnetion in eree alter mptnxe»  peroentnmoforiginelaeotion 23.0 

«    Jen  of  mptore ".OSftom  neck 

Q     eOereflRokenaoxihoo grannlarat  circomference;  eilkyCMoter 

■        '^of  inebaeetiono ".07.  ".18* 
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H  Ex  45  50  2 


TESTS   OF   IBON,    STEEL,    AN1>   OTHER   MATERIAIJa. 
DISC  FOR  GAS  CHECK  QUFS. 

No.  3544. 
Marks,  ^^^•o^^' 
Diameter,  "^05. 
Sectional  area,  '^20  square  inch. 


Applied  loiida. 

Slongation 
perlnob. 

SaooeMire 
6loBKatioii 
per  inch. 

PennaneDt 

SnooMtlTe 

peraMnent 

•et 

ToiiL 

^-tX" 

Beniftrka. 

20O 

1,000 

2,000 

3,000 

4.100 

5.000 

6^000 

7,fl00 

8^000 

9,010 

lOLlOO 

11,000 

1^000 

13,000 

14.000 

15^000 

tfllOOO 

10.400 

li^OOO 

10^800 

17,000 

17,290 

17.400 

17,000 

17.800 

18.000 

18^200 

18.400 

18,000 

18.ttO 

19.000 

18^280 

19.400 

19L000 

181800 

20^000 

Sato 

21,400 
23;  200 
HMO 
H80O 
25^800 
88,400 
27.300 
281080 
28,880 
20^060 

rmmdM. 

1.000 

5^000 

10,000 

l^ooo 

80;  000 
85.000 
80,000 
85,000 
40,000 
46,000 
80,000 
56.000 
00,000 
65.000 
7D,OUO 
78.000 
80,000 
82,000 
88,000 
84,000 
85.000 
88.000 
87,000 
88.000 
89.000 
90,000 
91,000 
92.000 
93,000 
94.000 
95^000 
98.000 
97,000 
08.000 

104.000 
112,000 
118,000 
120,000 
124.008 
128,000 
132,000 
138^000 
140.000 
144,000 
148,280 

Indi. 

a 

.000100 
.000300 
.000450 
.000800 
.G00800 
.000960 
.001150 
.001300 
.001450 
.001600 
.001850 
.002000 
.002160 
.002350 
.002500 
.002700 
.002850 

ioosooo 

! 003100 
.083360 
.008550 
.003700 
.003960 
.004200 
.004500 
.004760 
.OU6000 
.005600 
.005050 
.008350 

;  007250 

.007750 

.008200 

.0100 

.0125 

.0150 

.0176 

.0225 

.0250 

.0300 

.0860 

.0460 

.0880 

.0800 

Inch, 
0. 
.000100 

i 000150 
.000150 
.000200 

.000160 
.000200 
.000150 
.000158 
.000160 
.000260 
.000150 
.000150 
•     .000200 
.000150 
.000200 
.000150 
.000160 
.000100 
.000100 
.000250 
.008200 
.000160 
.000250 
.000250 

000300 
.000260 
.000250 
.000500 
.000450 
.000400 

000550 
.000350 

000300 
.'000450 
.0018 
.0025 
.0025 
.0025 
.0050 
.0025 
.0060 
.0060 
.0100 
.0150 
.0200 

0. 

0. 

0. 

0. 

0.     ' 

0. 

0. 

0. 

0. 

0. 

InA. 
0. 

Initial  kwd. 



EfawtiA  limit 

General  mtmmary. 

TaaOe  iitnncth  per  Bqnare  inch  of  original  aeotion ponnda..  145^ 

tic  llmH  per  aqiinre  inch  of  origin*!  section do —    85. 

igatioD per  in^  after  rapture inch..    0.1 

i|[atioB  per  Inoh  under  etrain  at  elaatio  limit do 003 

ictioa  fa  diameter  at  point  of  mptore do 

Mtkm  in  ana  after  rnptore,  per  centum  of  original  aeotien 2 

^kBofmptue ".70fromn< 

aeter  of  broken  Borfkoe grannlar;  silky  oen 

^atioBofindiaeotioiia ".05,". 


F 


'     •  .     T 
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TEST8  OF   IKON,  8TKEL,  AND   OTHEB   MATKRIAL3. 


STo.  3546. 
Marks/ \*o<**= 
Diameter,  ".505. 
Sectional  area,  .20  sqnare  inch. 


ApiiUeil  liMdii. 

Elouzatlon 
p«rTiicli. 

elonpfttion 
periniitL 

Ki'iuiaaiinl 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0 

0. 

0. 
0. 
0. 

Hudi'CiAnlvi'i. 

Total. 

Per  nqiuro 
inch. 

pt^niiuiieiil 

W't, 

K*yii»rkB. 

am 

I,  OHIO 
-000 
3,000 
4.  000 
5,000 
«,oou 

7,  WW 

e,ooo 

0,0(jO 
10  H»OH» 

1,000 

10,000 
IS.  000 
3fl.0«0 
21,000 
30,  IHW 
:[5,  OlKl 
40,000 
45,  0<XI 

Ineh. 
0. 

.000150 
.000300 
,OOH>500 
.  0006:0 

0. 
,WW150 

.IJ00150 

inch. 
0. 

Iiiltbl  luaa. 
Etaatk  limit 

.  000860           .  OtiOi^OfP 
OOIOOO            iHW^i^i 

.001150 

.001 aoo 

.001500 
.001650 

.ooisoo 

.OOJOOO 

.ocmoo 

.Hi02300 
.002450 
.002000 
.002650 

, 0001 &0 
.  (IO015O 
.  IXKJ'JOO 
.  OOi.1150 

.uiKiiriO 
,ooo:iOi7 

.OOOKKJ 

.  tXHJSOO 
.  iHX>l,no 
.  00OI!4k 
.0000.10 
nnnn>ui 

!"M.!'.!' 

' 

U,0(JO            r.:,,cK>0 

12.000         ofijmi 

13,0110              tM,000 
14,000    '         70,000 
15  IXJO             ■?'<  fliJi» 

■" '" 

i<i,oao 

10, 200 
10.400 
10  600 

HO,  01)0 
81,fk00 
H2.0OO 
K'i  i;00 

"'" 

.  M/lm           .  0C)0050 
.002SfK)           .000100 
,  O0SO5O          .  000200 
.Oo;t_iiO          .<hH)j:jo 
,O033S0    ,       .000154" 

.00:^000    1     .umirTO 

.003900    1       .ifOOWl 
,  UO420O           -  OtMi:^(io 

lO^HOO          m'tioa 

17,000 
17.^00 
17,400 

n,flOo 

17,«00 

laooo 

IB,  400 
IH,  000 
IM.KOO 
1!*,0U0 
10.  200 
10,  400 
10.000 
Itt,  ROO 
2o,ow> 

?0.§00 
^1,600 
22,400 

24,000 
24,»10 
2^000 
2fl,  400 

afl.ooo 
i^eno 

ST.,  000 
80,000 
87,  000 
8«.U00 
mO.OOO 
00,  (WO 
*l,0O0 
91,000 

fl:i,ooo 

!I5,  000 
BO,  0(10 
S«7,000 
08,000 
09, 000 
IW,  000 
101,  OhW 
I0h,000 
tlL',iJO0 

110.  im 
I 'JO,  wo 

124,  000 
iLfi.  000 

W2.  im 
iafl,oot) 

140,  000 
143,  400 

I" 

Tennilo  ilrenfilb. 

*. 

,0045. 4> 
.005000 

.  U05:iMi 
.005850 
.  0O(P5O 
.  m>OH50 

,  mm:^ 
.  mmm 

.  0H>t)0?iO 
.  0100 

.oi:;5 

.000450 
,  0U03.W 
,  0flo5(j0 
.  IKKI500 
.  0£H)&t«l 
.  (r005oo 
.  0lJ07u(t 
.  HHJ05r^ 
.OtIiHi.'HI 
.  OOO^iW 

. . . ... 

.(fiT.'i             HKirrfi 

.0200 
.  0-22.1 
.0275 

.o:mhi 

.  0375 

,o4:a> 

.  0525 
.0750 

.  0025 
,0*2ff 
.0050 
.  0025 
.  OOTS 
.(M375 
.0075 
.0225 

fiVpjrrii^  nummary. 
IVnttili-  wtn^iij.'^l  h  ]  nr  Hiiuan-  Ititli  nf  «iri^  lijaI  HtH^linn ,.__,_,,..  ^  ,.,,,. ,  prniiiiila , .   143,  400 

Eloii^kt ion  vvr  im h  nnilrr  ulraln  at  (hihl i<  limit do COMBO 

E«MlTicf  i<ni  JB  il  mitiita  e:i>  at  poi  rit  of  rupi  n  i c     .,,,... ,  ,.*,........,,  —  „..,,_  .do. ...         -  D6B 

E^JuctiDH  Jn  arvn  afiir  nipture,  jH-r  i  i-rtluni  of  in  i>,r|uiil  ijp^hImd  .„„.,  ,,.^^. ,__.-.- 2S.9 

Poftiliun  (if  rupture...... .. .........   ......  ..^. ................ , . ... ......  ".40  from  neck 

Cbmractt  r  of  hru\itu  Hmrftwe , ..,-......,...  — , i:r;iDn1tir  -,  dull  eccciat  He  «pot 

Blongiiuiti  iif  ibrh  afutiufla.-..^- .. *.*..,. ..., ..**,---.._.,-,...**.'^^>4,  **,!•• 


8  inch^  ^iieel^^.Jf.^Rd/^le- 


J^n&ec^-^ 


c^&x^Z'Ze^ 


\r~  '  //.O  - 


H  Fy  45  50  2 


TESTS  OF  IBON,  STEEL,  AND   OTHER  MATEBXAIiS. 

LnriNa  tubs-^incr  steel  b.  l.  bifle. 

Ko.  3512. 
Marks,  WiJ 
Diainetev^564. 
Sectional  area,  .26  square  inch. 
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Appltod  hails. 

Elonntton 
per  inch. 

elonfffttlon 
perlBflh. 

Pcnnueiit 

Ml. 

SaooetaiTe 
permaaent 

Bemarkt. 

Told. 

PcTMnun 

iBCh. 

Pound9. 
250 
1,260 
3,500 
5750 
5,000 
6.200 
7,500 
8,750 
10,000 

iSsso 

10,500 
10^760 
11,000 
11,350 
11,500 
11,750 
13,000 
12.250 
13,500 
18,000 
18,500 
HOOO 
14,500 
15,000 
15,000 
16,000 
16.600 
17,000 
17,600 
18,000 
18,500 
10,000 
10,500 
18^680 

Pomndt. 
1,000 
5^000 

10^000 
15,000 
30.000 
25,000 
30,000 
85,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
40.000 
50,000 
53,000 
54,000 
66,000 
68,000 
00,000 
62,000 
64,000 
66^000 
68,000 
70.000 
72,000 
74,000 
76^000 
78^000 
78,820 

IndL    . 
0. 

.000100 
.000233 
.000488 
.000688 
.000800 
.OOIOOU 
.00U67 
.001400 
.001438 
.C01500 
.001738 
.004000 
.005888 
.006007 
.006600 
.007667 
.008600 
.000738 
.011068 
.014588 
.017888 
.020100 
.023238 
.026667 
.080888 
.085067 
.040888 
.047000 
.058767 
.0638 
.0767 
.1100 
.1867 

Ineh. 

0. 

.000100 
.000183 
.000200 
.000200 
.000167 
.000200 
.0001C7 
.000233 
.000(133 
.000067 
.000233 

.001383 

.000734 

.000583 

.001067 

.000033 

.001183 

.002200 

.002600 

.002700 

.002867 

.003133 

.603434 

.003666 

.004734 

.005166 

.006767 

.006767 

.000588 

.0184 

.0838 

.0267 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  iMd. 
ElMtio  limit. 

Tenaile  strenfirtfa. 

............ 

, 

General  summary. 

Tenalie  ttrangth  per  square  inch  of  original  section ponnds..    78,320 

Slastiolimil  per  square  inch  of  original  section do  ...    42.000 

SlongaHon per iBon  after  mpture inch..    0.2067 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001500 

BednetSon  in  diameter  at  point  of  mptare do^...       .154 

Bednetion  mare*  alter  rapture,  peroentnmof  original  section 47.2 

Poeition  of  rupture r'.55  fhmi  neck 

CbAraeter  of  broken  sorface ^ silky 

Kkmgationoflnehseottoiia ,.,.... ,.,,, ,...., ''.U^  "-3^.  "U 
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TESTS  OF  IBOK,  STEEL,  Am>   OTHER  HATEBIALS. 


Marks,  «bVm 

Diameter,  ''.664. 

Sectional  area,  JUS  square  inch. 


No.  3513. 


AppUed  loads. 

Saooessire 
per  inch. 

Permanent 
set. 

Socoessive 
•et. 

Bemarks. 

TotaL 

"^iSsr 

permoh. 

Povndt, 
360 
1,260 
3,500 
8,750 
6,000 
0,250 
7^600 
8,760 
10,000 
10,250 
10,600 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12, 1»50 
12,500 
12,750 
13.000 
13,500 
14,000 
14,500 
15,000 
15^600 
16.000 
16,500 
17.000 
17.600 
18.000 
18,500 
19,000 
19,500 
19,600 

1,000 
6^000 
10,000 
16^000 
20,000 
26^000 
80,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
64.000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,4JJ 

Inch. 
0. 

.000188 
.000800 
.000467 
.000688 
.000800 
.000967 
.001188 
.001838 
.001400 
.001638 
.001800 
.008388 
.004833 
.006067 
.006067 
.007033 
.008088 
.009167 
.010067 
.011267 
.018067 
.016567 
.019388 
.021767 
.025400 
.029000 
.032667 
,037833 
.043533 
.0500 
.0567 
.0700 
.0933 
.1133 

JndL 
0. 

.000188 
.000167 
,000167 
.000160 
.000167 
.000167 
.000166 
000200 
.000067 
.000133 
.000267 
.001633 
.001000 
.000734 
.001000 
.000966 
.001000 
.001134 
.000900 
.001200 
.002400 
.002d00 
.002766 
.002484 
.003633 
.003600 
.003667 
.005166 
.006700 
.006467 
.0097 
.0133 
.0233 
.0200 

Inok, 
0. 

I 

0. 
0. 
0. 
0. 
0. 
.000083 

0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 

'""."600033" 

. 

•"••""•"•'i'' 

"* 

General  summary. 

Tensile  strength  per  aqaare  inch  of  original  section pounds..    78,400 

Elastic  limit  per  square  inch  of  original  section do —    41,000 

Elongation  per  incn  after  rupture inch..    0. 1867 

EloDgation  per  inch  under  strain  at  Clastic  limit do 001400 

Reduction  in  diameter  at  point  of  mptnre do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  ofrnpture 1".26  from  necli 

Character  of  broken  surface silky 

Jilongation  of  ipch  sections ".26*.  ".22*.  ".08 


TESTS  OF  IRON,  STEKL,  AND   OTHEB   MATERIALS. 
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Marks,  «bVm 

Diameter,  ^^564. 

Sectional  area,  .26  square  inch* 


No.  3514. 


Applied  iMida. 


Total 


Per 


raqnure 
iaon. 


EloBsatioii 
permeh. 


Sncoewire 
elongation 
perlnoh. 


Pemaiient 


SnooeMtre 
pennaaent 


Bemarks. 


Poirndf. 

2Sd 

1,250 

2,600 

8,760 

6^000 

0^290 

7,600 

8,750 

0,500 

0,750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

13,000 

13.500 

14,000 

14,500 

15, 000 

15,500 

10.000 

10.900 

17.000 

17,600 

18,000 

18,500 

19,000 

10,300 


Pou»td». 
1,000 
6,000 
10,000 
15,000 
20,000 
35,1.00 
30,000 
85,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40.000 
60,000 
52,000 
64.000 
56,000 
58,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70^000 
72,000 
74.000 
76^000 
77,440 


Jndk. 

a 

.000133 
.000333 
.000538 
.000700 
.000900 
.001007 
.001233 
.001333 
.001400 
.001093 
.  0021.'i3 
.002607 
.003667 
,004000 
.005267 
.006207 
.007100 
.908267 
.009467 
.010733 
.013067 
.015667 
.018333 
.021433 
.024667 


.032200 

.037233 

.042700 

.0500 

.0567 

.0700 

.0900 

.1333 


0. 

.000188 
.000200 


.000167 
.000200 
.000167 
.000166 
.000100 
.000067 
.0003:{3 
.000200 
.000534 
001000 
.000983 
.000667 
.001000 
.000833 
.001167 
.001200 
.001266 
.002334 
.002000 
.002666 
.003100 
. 003234 
.003333 
.004200 
.005033 
.005467 
.0073 
.0067 
.0138 
.0200 
.0433 


0. 
Q. 

•. 
0. 
•. 
0. 
0. 


.000588 


Initial  load. 


Blastio  limit 


Tensile  strenj^th. 


Gef^eral  tummary. 

Tensile  etrensth  per  sqnare  inch  of  original  section pounds..    77,440 

Slastio  limit  per  sqoare  Inch  of  origin^  section do 39.000 

Skmgation  per  inch  after  mptnre inch..    0.2107 

Slongation  per  inch  nnder  suain  at  elastic  limit do 001400 

Sednotfon  in  diameter  at  point  of  ruptare do 154 

Bedootlon  in  area  after  mptare,i»ercentam  of  original  section 47.2 

Poaitionofmptare r^50  from  neck 

Character  of  broken  snrfkoe wllkv 

Slongation  of  inch  aeotlooa ".  0,".37*,".18 


224  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Marks,  \^f^ 

Diameter,  '^564. 

Sectional  area,  .26  square  inch. 


No.  3515. 


I 


Applied  loads. 


TotaL 


Powmdt. 
250 

lp250 

a.7fio 

ft,  000 
«,'250 
7.500 
«,T50 
».<XH) 
».-.:50 
ft.  :iOO 
»,7W 
IOJpOO 
10,-.^ 

10,  MH) 
10, 1^ 

11,  :iAO 
i].r^>o 

11.7&0 

12,  fiOO 

12,:>oo 
la.  I  KM) 

1»,  :a)o 
U.iKM> 

16. « W 
Ib.i^ 
10.  IKH» 

16,  :.flO 

17.  iim 

i»,oco 

IS,  SCO 
10,000 
10.  f-OO 
10.7C0 


Per  sqiuure 
inon. 


Pounds. 
1,000 
S,000 
10,000 
1«,000 
20,000 
25,000 
30,000 
35,000 
80,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
4^000 
40.000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
66,000 
58,000 
00,000 
02,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76^000 
78,000 
70,040 


EloDgAtion 
permoh. 


Inek. 

a 

.000100 
.000267 
.000467 
.000667 
.000633 
.001038 
.001200 
.001233 
.001267 
.001388 
.001367 
.001400 
.001433 
.001500 
.003533 
.005007 
.007067 
.007788 
.008588 
.000667 
.010600 
.011888 
.014833 
.016667 
.010888 


.025207 


.032700 

.087000 

.042167 

.0467 

.0567 

.0667 

.0707 

.1000 

.1400 


Sncoewive 
elonsation 
perinoh. 


Inek, 
0. 

.000100 
.000167 
.000200 
.000200 
.000166 
.000200 
.000167 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.0U0067 
.002033 
.002133 
.001400 
.000666 
.000800 
.001134 
.000983 
.001283 
.002600 
.002334 
.002666 
.008000 
.002934 
.003666 
.003767 
.004800 
.005167 
.004538 
.0100 
.0100 
.0100 
.0233 
.0400 


Pemuoient 


In^. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacceesire 
penoaaent 


HatDUkB. 


iDiti*]  load. 


EUstio  lilBil. 


TeBsilA  utreajfthH 


General  tummary, 

Teanila  AtrcDittli  per  jiquftre Inoh of  oiisiDal  Motion .poands..    TO^i^ 

Elutic  limit  per  eauniTs  Inob  of  originarBeetian .......ilo...    ^'^ 

BlQUjETiticm  pf  r  lurh  mrt^r  mptiure .Jooli..    0,  Tiwo 

Sloui^Biion  pirinefa  ut>di'r  strain  at  elastic  limit ^ do ,OOlMiO 

BeilucMciti  in  diaitK^tf^rni  point  of  mptare m ..* do 104 

Bf'^uftldn  iD  iiTv&  iifTer  niptore,  per  centnm  of  original  section *.,. — .  .h,       33.  & 

PHT*ii1on  of  rapturt^  ... , .,,,..__".<15  f^ExanfCk 

GhArncterof  brqken  nnrfnoe ....^silky  sdrmUid 

^IcrtigfttJonofinolis^fjoti*...., ^ , , -..,..,*Ml^''.lt,''J3* 


TESTS    OF    IROX,  8TKEL,  AND    OTHEfi    MATERIALS. 
No.  3516. 

Diameter,  ".564. 

Sectioual  area,  .25  square  iuch. 
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Applied  loadH. 


Potindn. 

Founxls. 

JW) 

1,000 

1, 250 

5.000 

2,.'i00 

10.000 

3,750 

15,000 

5.000 

20.000 

6,2!0 

25,000 

7,  .^00 

30,000 

&750 

35.  000 

0,006 

36,000 

9,250 

37,000 

9.  500 

38,000 

9,  750 

39,000 

10.000 

40,000 

10,  250 

41.000 

10, 500 

42.  000 

10.750 

43,  0(K) 

11,000 

44,000 

11,260 

45,  600 

11.500 

46.000 

11,750 

47,  OIK) 

12,000 

48,000 

12, 250 

49,000 

12,  .500 

.50,  000 

13,000 

52,  000 

13,500 

54,000 

14,000 

.•>6.000 

14.500    . 

58.000 

15.  000 

60.000 

15,  51)0 

62,000 

16,000 

64,000 

16.500 

66.000 

17. 000 

68, 000 

17.500 

70,  000 

18.000 

72, 000 

18.  500 

74.  000 

19.  000 

76,  000 

19,500 

78.000 

19,750 

79,000 

Bloo^tion 
per  inch. 

Snccewive 
elongation 
per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Saccessive 

permanent 

set. 

Remarks. 

Inch. 
0. 
000167 

Inch. 
0. 

.000167 
. 000166 
.  000200 
.  000167 
.000200 
.000133 
.000200 
.000034 
.0O0OJ3 
.  000033 
.000034 
.000033 
.000033 
.OOOIOO 
.  000200 

Ineh. 
0. 

Initial  load. 
Blaatio  limit. 

Tensile  strength. 

. 000333 

. 000533 

ooiroo 

000900 

. 001033 

.  00123;J 



oor^67 

.001300 

001333 

001367 

.001400 

.  4X)  14.33 

.001*33 

.001733 

0050:(3           -  0(U->fln 

1 

.  007000 

.001067 
.0009.13 
.000800 
.000934 
.OOICOO 
.001066 
.  002467 
. 002467 
.  002666 

.  oo;m)oo 

.00*.  3.34 
.  00.3433 
. 004133 
. 004333 
.004660 
004  Mi7 

1 

.  007.QJ3 

00873.3 

009067 

.010667 



011733 

014200 

,  0ir»C67 

011)33.3 

.  02'333 

.  025-67 

028700 

.  0328;]3 

.0J7167 
041833 



0407 

.rt'>67                -0100 

Ofi*57 

.0100 
.0100 
.  02W5 
.  0534 

0767 

.  1033 

.1567 

General  summary. 

Tensile  stren^h  per  square  inch  of  original  section pounds . .    79, 000 

Elastic  limit  per  square  inch  of  original  section do  ...    42,000 

El  ougat ion  per  incn  after  rupture inch . .    0.  2333 

Elonfration  per  iuch  under  strain  at  elastic  limit .....do 001533 

Reduction  in  diameter  at  point  of  rupture do 144 

Keduciiou  in  ai-ea  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture 1".50  from  neck 

Character  of  broken  snrface silky 

Elongation  of  inch  sections ".18,'^37^".15 

H.  Ex,  45 15 
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TESTS   OF    IRON,    STEEL,    AND   OTHER    MATERIALS. 


Marks,  ^mVjJ' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  3517. 


Appli 
ToUl. 

dd  loads. 

Per  Moaze 
indi. 

Elongation 
permoh. 

Saco«>9ffive 
elongation 
perindti. 

Permanent 
aet. 

8ac««84ive 

permanent 

set. 

Remarks. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6.250 

7,600 

8.760 

9.000 

0,250 

9.500 

9,750 

10.000 

10.250 

10. 5i)0 

10,750 

11^000 

11,250 

11.500 

11.750 

12.000 

12,  250 
12, 600 

13,  000 
13,600 
14,000 
14.500 
15, 000 
15,  .500 
16.000 
16,600 
17.000 
17,600 
18,000 
18, 6(10 
19,000 
19.500 

Pounds. 
1.000 
5.000 
10.000 
16. 000 
20. 000 
25,000 
80,000 
35,000 
36,000 
37.000 
38.000 
39.000 
40,000 
41,000 
42,000 

4;{,ooa 

44,000 
46,000 
46,000 
47.000 
48, 000 
49,  000" 
50,000 
52,000 
64,000 
66. 000 
68.000 
60,000 
62,000 
64,  000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80.000 
80,280 

Inch. 
0. 
.000167 
.  000333 
.000500 
.000700 

.oooais 

.001033 

.001200 

. 001-33 

.001267 

.001300 

. 001367 

.001433 

.001467 

.001833 

. 002233 

.004133 

.006000 

.007167 

.008267 

.008867 

.010033 

. 011000 

.013333 

.015600 

.018600 

.020767 

.  023733 

.  027333 

.030607 

.034838 

.0.19000 

.046333 

.0300 

.0600 

.0700 

.0867 

.1167 

.1400 

Inch, 
0. 

.000167 
.000166 
.000167 
. 000200 
.000133 
.000200 
.000167 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000366 
.000400 
.  001900 
.  001867 

Inch. 

a 

0, 
0. 
0. 
0. 
0. 
0. 
.000083 

Inch. 
0. 

InitittI  load. 
Elaatio  limit. 

.000033 



.001167 
.001100 
.000600 
.001166 
.000967 
.00  .'333 
.  002167 

.  003C00 
.  002267 
.002906 
.003600 
.003334 
.004166 
.004167 
.006333 
.004667 
.0100 





.0100 

.0167 
.0300 
.0233 

20,  000 

!    20, 070 

Tenaile  strengtli. 

J 

General  aummarif. 

Tensile  strength  per  square  inch  of  original  section pounds..     80  280 

Elastic  limit  per  sanare  inch  of  original  section do . . ! .    41*  000 

Elongation  per  inch  after  rupture .....inch'..    0.2033 

Elongation  per  in<  b  under  strain  at  elastic  limit do         .001467 

Reduction  in  diaiiiotor  at  point  of  rnptnre .........do....  *     .  124 

Kedactiou  in  area  after  lupture,  per  centum  of  original  section.  *.....*... 39  2 

Position  of  rupture     ..    lll.Vfrom  ne^k 

Characterof  brolcen  surface .  silky  semted 

Elongation  of  inch  sections , /.".V.V.V.V..V.V.  .'..'...*."...".'..*  ..''.12,  'M7,  ".32* 
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TESTS   OF    IBON,    STEEL,    AND   OTHER   MATERIALS. 


No.  3517. 
Marks,  '^i^^i 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


AppHc 
Total. 

)d  loads. 

Per  squaze 
inch. 

Elouffaiion 
perinoh. 

Sncoesaive 
elongation 
perlnofa. 

Permanent  ^^J*^? 

1 

Bemarks. 

Pounds. 
250 

1.950 

Pounds. 
1.000 
5,000 
10,000 
16. 000 
20,000 
2.5,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42, 000 

4.3,  ooa 

44,000 
45,000 
46,000 
47,000 
48,000 
49,  000 
50,000 
52, 000 

,        54, 000 
56,0<»0 
58.000 
60,000 
62,000 
64.  000 

:        66,600 

I        68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 

1        80,280 

1 

Inch. 
0. 

.000167 
. 000333 
.000500 
.000700 
.000^33 
.001033 
.001200 
.001-33 
.001267 
.001300 
.  001367 
.001433 
.001467 
.001833 
.002233 
.004133 
.006000 
.007167 
.008267 
.008867 
.010033 
.011000 
.013333 
.01.5600 
.018500 
.020767 
.  023733 
.027333 
.030607 
.034833 
.  0.39000 
.045333 
.OnOO 
.0600 
.0700 
.0867 
.1167 
.1400 

Inch. 
0. 

.000167 
.000166 
.000167 
.000200 
.000133 
.000200 
.  000167 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000366 
.000400 

Inch. 
0. 
0. 
0. 
0. 

Inch. 
0, 

Initiail  load. 
Slaetio  limit. 

21500 
3.750 

5,000 
6,250 
7,500 
8,750 
9,000 
9,250 
9.500 
9,7.'i0 
10, 000 
10.260 
10. 5()0 
10,750 
11,000 
11,250 
11,500 

11.  750 
12,000 
12,250 

12.  ^0 

13.  000 
13,500 
14,000 
14.500 
15,  000 
15,  500 
16.000 
16,500 
17.000 
17,600 
18,000 
18.500 
19, 000 
10.500 

0. 
0. 

0. 
.000033 

"".iiom 

.  001900 
.001867 
.001167 
.001100 
.000600 
.001166 
.000067 
.002333 
.  002167 

.003000 
.002267 
.002066 
.003600 
.003334 
.004166 
.004167 

Tensile  strength. 

.006333 

.004667 

.0100 

.0100 

.0167 

.0300 

.0238 

20,000 

20, 070 

i 

General  summary. 

Tensile  St i-ength  per  square  inch  of  original  section pounds..    80,280 

Elasticlimit  per  sonare  iuch  of  origintd  section do 41,000 

Elonc&tion  per  inch  after  rupture    inch . .    0. 2933 

ElonKation  per  inch  under  strain  at  elastic  limit do 001467 

Reduction  in  diameter  at  point  of  rupture do 124 

Ileduction  In  area  after  i  upture,  per  contam  of  original  section 39. 2 

Position  of  rupture   r^fromneok 

Character  of  broken  surface silky  serrated 

Elongation  of  Inch  sections 'M2,  ".17,  ".82* 


SziuTi/Siee^^.X.^Rifle^ 


h- 


^^.!s 


-H 
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TESTS   OF    IRON,    STEEL,    AND   OTHER    MATERIALS. 
HOOP  Di, 

No.  3524. 
Mkrks,  ^^i?' 
Diameter,  '\56i. 
Sectional  area,  .25  square  inch. 
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Applied  loads. 


I    ToUL 


Pounds, 

1,000 

5,000 

10,000 

15,000 

20, 000 

25,000 

30,000 

35,000 

40.000 

45^000 

50,000 

55,000 

5«,000 

57,000 

58.000 

59.000 

80,000 

61,000 

«2,000 

63,000 

64,000 

65,000 

66.000 

68,000 

70.000 

72,000 

74,000 

76,000 

78.000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100.000 

102,000 

104,000 

106,000 

107.000 

110,  000 

112,000 

114,000 

115,160 


Slonfration 
per  iBch. 


Ineh. 
0. 

.000133 
.000300 
.000467 
.  0(>U€:i3 
.000817 
.000983 
.001150 
.001317 
.001483 
.0016f^ 
.001833 
.001867 
.001917 
.001967 
.002000 
.002050 
.002117 
.002167 
.  002217 
.002317 
.002450 
.002600 
.003033 
.003783 
.004850 
.006250 
.0078:{3 
.009167 
.010833 
.012333 
.014000 
.015500 
.017167 
.018033 
.020833 
.022800 
.024833 
.027033 
.0300 
.0325 
.0-358 
.0400 
.0433 
.0483 
.0550 
.0667 
.0860 


SacceMive 
oloogatioD 
perinoh. 


Permanent 


Inch. 
0. 

0. 
0. 
0. 
0. 
0. 

tt. 

0. 
0. 


SucceMiTe 

permanent 

set 


Ineh. 


Remarks. 


Initial  load. 


Bla(«tio  limit. 


Tensile  atrengih. 


Oeneral  tummary. 

Tensile  strength  per  square  inch  of  orifl;tnal  section ponnds..  115, 160 

Elasticllmit  per  sanare  inch  of  original  section do 63,  OOO 

Elongation  per  incn  alter  mptnre inch..    0.  llti? 

Eloni;ation  per  inch  under  strain  at  elastic  limit do 002217 

Redaction  in  diameter  atpointof  ropture do IL'4 

Redaction  in  area  after  mptare,  percentom  of  original  secition 30.2 

Position  of  ruptare 2".70ft«mnerk 

Character  of  broken  aniikoe ailky 

Sloogation  of  inch  aeetiont ".06,  ".  11, ".  29*,  ".00,  ".08,  ".07 


11 
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iSeotioual  area,  .25  aquar^i  iucU. 


IXo.  3525, 


1 


Applied  lijwih 


TotoL 


Fitundt. 

7,  Wu 
*t.750 

13, 7rrfi 

H,  7.V} 

15,  rrfj* 

U  750 

16,  ^r>o 

17,  IM»0 

17.  -m 

17,  f  00 

17,  7^ 

18,  6110 

itt.  tm 

IJlnSOO 

23,  OCO 

26,001 

2fl,0O0 
26,500 

^7,  500 
Vii  OOO 

*ja,50o 
r:io,i30o 


Ptmndtr 
1,000 
Tv  (Jon 
10,  ii<tu 
15,  lion 
20,€(ift 

:tD,  004 

'AtioO 
^o,  oud 

la,  Oflll 
TjO,  UOO 

:>5, 000 
M,  mio 

57,ilOfl 

&fl;ooo 

50,  OLO 
UO.OdO 
01,000 
02,000 

i!«,uon 

OiDOO 

tie,  ooo 

fl6,0*lrt 
«7,000 
08,000 

70,000 
71/OOU 
T^OUO 
74,000 
7B,  00*} 
7H,  tKii> 

82,  Oi'O 

HO,  1HHJ 
RH,  OOO 
90,tM10 
P2,OO0 
H.  OiKt 
86,  O0l> 
1W,000 
iQO.tlOO 
102,  DM 
tOi  OOO 
lOTi,  000 
108JJ00 
II  0.1100 

n-i.  ()Oo 

IH.OOO 

no,ooo 

11f),OD0 
120,  OOO 
121,*2*J 


Inch, 
0. 

,000t&0 
.000317 
.000407 

,ooo«:a 

.ttOOSOf* 
.4KK»SM7 
.001160 
.00^17 
.  00]  f]0(> 

.  <H>i6:!a 
.ooijoa 

.0011183 

.ooio^a 

. 00^017 
.002050 
.0020^ 
.002117 

.  00218:* 

.00L*2^3 
.0O2:tO7 
,002460 
.  00200 1> 
.  0027M 

.0020^:; 

.0O[E233 
,004000 

.  ooM^a 

.  000  m 
.00753a 
.0(M»^W7 
.0Ui6g3 
,011807 
.013450 
.  OlIKKt 

,  Iil70a;i 

.«:ofi67 
,02i3a:i 

. 023107 

.  (]2An.t3 
.  fj273:ia 

.0300 

,fl;m 

.03457 
.03H4i 
.04:13 

.04ia 

,0517 
.0017 


BiMiceAstve 
per  Inob. 


Fermiuieiit 


1 


0. 

.  {H10I50 
.000107 
.OitOIM 

.OO0JG7 
.  0001(17 
.  imii^ 
.flO01fl7 

.  n(Hii«3 

.0001^1 
,000107 

,  iio()03a 

.  OOOO^^^fl 
.fflOkl05O 
.000034 
JK>U0£O 

,  nomA^ 
.  w(m\i 

.OOOOGO  I 

.000050  I 

.000084  i 

.000083  I 

.i>ooir« 

.oooi^a  I 

,000150  ; 

.noo:«w  I 

.fl0O7fi7    ' 
*  001083 
,001260 
. 001200 
.  0014.14 
.  001016 
.  Otfl2R4 
.  001 M3 
.OOKIKi 
.(MM  600     I. 
.001600     ■, 
.0017:14     I, 
,001656    1. 
.001P34    I 
.002166    !. 
. 002004      , 
.002667    I 

.  atm 

.  0016  ', 
.UOSO  I 
.OOf* 

.00:14 

.6100 
.0316        I 


ineh. 


permiiiifiDt 

iMJt. 


llUAy 


Bninarka. 


lAlUiil  twuL 


fiUMtkafmii, 


1::: 


Tf'Dftilf!  h(T*njrlh. 


{ 


General  nummary. 

TVKO^  sttTtifTth  \WT  aqaaiT  inch  of  vrieinal  Amotion , . . .  .pomidH . .  1*1 , 

■*    ill  limit  per  siiaftro  f  noli  of  t»rif£iniil  tiMtion,  .,.,.*. * ,  do  , , .     6*5, 

potion  pt*T  incii  ttlto^r  m ptnre ,...,,,,,.,,-,-.,,  ^ .,»..,.-.»*,,,<.,.,. * , .,, . . .  „^ ,. . . ,  incb -  -    Q.  ' 

■tlOD  piTlorb  under  HtDi  in  at  rtlasd  ft  limit ^..., .,.,».,,,.,.,.. do.. 

_Mon  ui  diamot^r  at  [loipt  of  ruptori^ ,......., , . .  -. ,  do, . *, 

Hfldnctkoii  in  jirf^AuRerftipture,  per  ce^uluui  of  ori|;Liui I  section ....<..... 

J*o«it1on  of  fuptare.. .,..,,.„.„..,„.,....  —  ...,-.,, ....at  middle  of  j 

Obfti*cter  of  broken  euriiHio. . , , , ^- . .. ,. f^^naUr ;  nUky  cf 

EbngstiiiiiorinotiBectloiiR.. ,„^^Ofl, '^oe/ M5i".20*  ' 


"4 


if 


TESTS   OF   IRON,  STKKL,  AND   OTHER   MATERIALS. 
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Marks,  \»J^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch 


No.  3526. 


Applied  loads. 

Klonsation 
peruich. 

SoooMftiTe 
elongation 
perlnch. 

Permanent 

Bet 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Saco6Mive 

permanent 

set. 

Ramarlu. 

Total. 

Pounda. 

250 

1.250 

2,500 

3.750 

6,000 

8,260 

7,500 

8.750 

10,000 

11,250 

12,500 

13,780 

14,000 

14.250 

14,500 

Per  nqaare 
inoh. 

Pound*. 

1.000 
5,000 
10.000 
IS.  000 
20,000 
25,000 
90,000 
35,000 
40,000 
45,000 
60.000 
56.000 
68,000 
67,000 
58.000 
50,000 
80,000 
81,000 
«S2,000 
83,000 
84.000 
85.000 
88,000 
87.000 
88.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
81.000 
88,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100.000 
102.000 
104,000 
108,000 
106,000 
110,000 
112.000 
114,000 
118,000 
118,000 
120.000 
122,000 

Inch. 
0. 
.000150 
.000317 
.000483 
.000850 
.000817 
.000988 
.001158 
,001317 
.001467 
.001860 
.001817 
.001860 
.001900 
.001083 
.001083 
.002033 
.002083 
.002167 
.002233 
.002350 
.002467 
.002650 
.002850 
.003117 
.003760 
.004683 

.008883 

.008000 

.009117 

.010500 

.  0118!)0 

.013200 

.014467 

.  0160:» 

.  0l76:i3 

.019117 

.020700 

.022417 

.024333 

.026500 

.028500 

.030687 

.0333 

.0358 

.0388 

.0450 

.0500 

.0550 

.0007 

.0883 

Jttdi. 
0. 

.000160 
.000167 
.000166 
.000187 
.000187 
.000188 
.000187 
.000187 
.000150 
.000188 
.006167 
.000088 
.000050 
.000038 
.000050 
.000050 

Inch, 
0. 

Initial  load. 
Slaatle  limit. 

Tensile  strength. 





.  . 

1     14.750 

1     15, 000 

15.250 
15,500 

.000050 
.000084 
.000088 
.000117 
.000117 
.000188 
.000200 
.000287 
.000833 
.000833 
.001060 
.001060 
.  001317 
.  001117 
.001383 
.001350 
.001350 
.001267 
.001566 
.001600 
.  001484 
.001583 

15,750 

16,000 

16,250 
16.500 

'<    18,750 

....*....... 

;   17.000 

'    17  500 

18,000 

'    18,500 

19,000 

19.500 

20.000 

20.500 

21.000 

21.500 

22,000 

22,  Sm) 



23,000 



23,600 

24.000 

24,500 

.001717 

.  001916 

.002167 

.002000 

.  002187 

.002683 

.0025 

.0025 

.0067 

.0050 

.0050 

.0117 

.0216 

25,000 

;    25.500 

28,000 

26.500 

f    27,000 
1    27.500 
28.000 
28.600 
29.000 
S9.50O 

30,000 

30,600 

Gmeral  summary. 

sile  strength  per  square  inoh  of  original  section pounds..  122,000 

itio  limit  per  square  inch  of  origtmd  section do....    83,000 

kgation  per  inch  after  rapture inch..    0.1217 

igstton  per  inch  onder  strain  at  elastic  limit do 002233 

iction  in  diameter  at  point  of  rupture do 004 

lotioo  in  area  after  rupture,  per  centum  of  original  section 30. 8 

-don  of  mptore 2".85  from  neolt 

•Boter  of  broken  surface granular;  sillcy  center 

'Cation  of  inoh  sections ".07,  ".10,  ".12,  ".24*  ".12,  ".08 
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THIBD  HOOP  Jh. 

Fa  3631. 
Marks,  »^^  J» 
Diameter,  ''.5G4. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

permch. 

Tot*L 

Persqoftre 
Inoh. 

PtmndM, 

PoundM, 

Inch. 

250 

1,000 

0. 

1,250 

6,000 

.000133 

2,500 

10,000 

3,750 

16,000 

.000467 

5,000 

20,000 

.000633 

6.250 

26,000 

.000783 

T,600 

80,000 

.000938 

8,750 

35,000 

.001100 

10,000 

40,000 

.001283 

11,250 

46,000 

.001438 

12,500 

60,000 

.001600 

12,750 

61,000 

.001633 

13.000 

52,000 

.001667 

13,250 

63,000 

.001700 

13.500 

54,000 

.001733 

18,750 

55.000 

.001767 

14.000 

66,000 

.001800 

14.250 

57.000 

.001833 

14.500 

68,000 

.001883 

14,750 

69,000 

.001917 

15,000 

60,000 

.001967 

16,250 

61.000 

.002000 

15,500 

62,000 

.002083 

15,750 

63,000 

.002160 

18.000 

64,000   . 

.002300 

16,250 

65.000 

-002467 

16.500 

66.000 

.002717 

17,000 

68,000 

.003500 

17,500 

70.000 

.004500 

18.000 

72,000 

.006000 

18,500 

74,000 

.007338 

19,000 

76,000 

.008667 

19,500 

78,000 

.010000 

20,000 

80,000 

.011500 

20.600 

82,000 

.  013167 

21,000 

84,000 

.014833 

21.600 

86.000 

.016167 

22,000 

88,000 

.  017667 

22,500 

90,000 

.019500 

23,000 

92,000 

.021333 

28.500 

94.000 

.023167 

24,000 

96,000 

.024833 

24,500 

98,000 

.027000 

26  000 

100.006 

.029333 

25,500 

102.000 

.0338 

26.000 

104,000 

.0358 

26.500 

106,000 

.0400 

27,000 

108.000 

.0488 

27.600 

110,000 

.0467 

28.000 

112,000 

.0533 

28,600 

114,000 

.0617 

29,000 

116,000 

.0733 

29,380 

117,520 

.1017 

SaooasaiTe 
elongation 
per  inch. 


Inch, 
0. 
.000133 
.000167 
.000167 
.000166 
.000160 
.000150 
.000167 
.000183  ' 
.000150 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000083 
.000033 
.000050 
.000034 
.000050 


.000083 
.000067 
.000150 
.000167 
.000250 
.000783 
.001000 
.001500 
.001333 
.001334 
.001333 
.001500 
.001667 
.001666 
.001334 
.001500 
.001833 
.001833 
.001834 
.001606 
.002167 


.003067 

.0036 

.0042 

.0038 

.0034 

.0066 

.0084 

.0116 

.0284 


Permanent 

set. 


Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeoelTe 
permanent 

Mt. 


Inch, 


Bemarka. 


Initial  load. 


Blaatic  limit. 


Tensile  strength. 


General  summary. 

Tensile  streDgth  per  aqnare  inch  of  original  section ponnda..  11'   520 

Klastic  limit  per  sqaare  inch  of  original  section do  ...    6    000 

Elongation  per  iuch  after  rupture inch..    0  LttS 

Elongation  per  inch  under  strain  at  elaatic  limit do 01  !000 

Rednction  in  diameter  at  point  of  mptare do. ...         104 

Reduction  in  area  after  roptare,  per  centum  of  original  .section 0.5 

Position  of  rnpture at  middle  of    tem 

Character  of  broken  surface granular;  ailky  c  iter 

Elongation  of  inch  sections ".09, 'MO,  ".20*,  ".19*,  •        ".01 


Z*A.<^ 
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No.  3532. 


Marks,  «/^*g« 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


.  Founds. 

250 

i      1.  '.i^ 

2.500 

I      a,  750 

s.c-oo 

I      6. 2  .0 

7.-iOO 
I  H.750 
'    10.000 

n.25« 

13. 750 
14,  ao 
14,  250 

14.  .^JO 
14,750 

15.  WO 
15.500 
]'..75«J 
iC,  1)00 
10,  250 

16.  r^jo 
16. 7:« 

17.000 
17,250 
17,500 

K«)tO 
IJi  500 
19.  i>00 
Itf.  '-OO 
2^,  ij»fO 
'^»,  3<iO 
21.Ci(.*0 

21.  500 

22,  'X-0 

'21.  :m 
2:1  0«» 

zi.  :-.io 

24,  •»00 

24.  :-M) 

25.  nOO 
25,  'MH» 

2»-..  ••w 
26.500 

27.  .00 
28  000 
'  28.500 
29. 000 
2tt.  jSii 


Per»4]aiire 


Puuntlg. 
l.OuO 
5.00O 
10.  00*) 
15,000 
20.000 
25.  (HH) 
'M).  t>«KJ 
35.  000 
40.000 
45,  UOO 
6ii.  (MJO 
55.000 
50.  Oi<0 
57.  OiH) 
5«.  ("^O 

5y,  (KKi 

00.  mJO 
62.  (>0(> 
6S,W;0 
64.0«H> 
or..  t'lK) 
60.  •"K) 

67.  CKK) 

68.  OtjO 
00,000 
70.000 
72.1)00 
74  0<)0 
76  "0<i 
7^',  000 
A>,  000 
82,  <X>0 
84,  <)00 
86,  fww 

HO.  0»>0 
92,  «XK) 
iM.  ItOO 
9t*  (H>0 
9^,000 
100.  0(.K) 
102,000 
104  000 
106,000 
lOi*.  (W) 
110.  (JOO 
112,  (iOO 
114.000 
116.000 
117,040 


vi««rr««i»n '  Sncceftslve 


Inch. 
0. 
.000167 

.©oo;«»7 
.  ooo5:i:i 

. 000700 
.  0(K'>67 

.ooui:j3 

.0012tiO 

.ooi:<07 

.001500 
.001067 
.OOlfrOO 
.00l&i3 
.001850 
.OOIWO 

.ooi9:i;j 

.  001983 
.00.017 
.  002050 
.002150 
. 002217 
.  002*267 
. 002333 
. 002450 
.  0025.50 
.  002800 
.  09:;333 
.004607 

.oor.ic7 

.007607 

.  0003.33 

.  0108:13 

.012500 

.014000 

. 015833 

. 017500 

.019167 

.021167 

. 023000 

.025167 

.027500 

.029  67 

.  032833 

.0307 

.0417 

.0450 

.05IK) 

.0583 

.0717 

.0917 


Pemanunt 
Bet 


Inch. 
0. 

.000167 

.  000200 

.000160 

.  000167 

.  0(^»167 

.000160 

.000167 

.000167 

.000133 

.000167 

.000133 

. 000033 

. 000017 

. 000050 

. 000033 

. 000050 

. 000034 

.  001H>33 

.000100 

.  000067 

.  CtOOOSO 

.0<HX)C6 

.000117 

.000100 

.  000250 

.  000533 

.001334 

.001500 

.  001500 

.001666 

.001500 

. 001667 

.001500 

.001833 

.  001067 

.001067 

. 002000 

.  00ia33 

.002167 

.  002333 

.00J167 

.003106 

.003867 

.0050 

.  00  ]3 

.0050 

.0083 

.0134 

.0200 


Inch. 
0. 
.000033 

.  0<KK):(3 
. 000U33 
. 000033 
.00(MI33 
.  00(K)o'3 
. 000033 
. 000033 


Successive  j 

permanent  i 

set.        ' 


Inch. 


Keniarka. 


Inititil  loHd. 


£la.stic  limit. 


-! 

.|  Teosile  atrength. 


General  summary. 

T       "U*  iitreoglh  per  square  iDch  of  orieinal  section pomuls..  117,040 

E       .c  limit  per  anuare  inch  of  ori|finar section do 63,  000 

E       at  iun  per  inch  after  rnptnre  imh..     0.1100 

£       atJon  per  inch  under  strain  at  elastic  limit do 0020.')0 

H)      :'t ion  in  diameter  at  point  of  rapture i> do 114 

K      et  ion  in  area  after  mptnre,  per  centum  of  original  section 36.4 

I*<       on  ofraptore ''.60  from  middle  of  sU-m 

CI      £ter  of  broken  anrfaoe granular;  sillcy  center 

1       -'imofiochs«ctiaiw ".07,  ".08,  ".27*,  ".09,  "'.09,  ".06 


232  TEST**    01'    IKON,  iSTEKL,  AND    OTHEK    MATEKlALS. 

No.  353:^. 

niiiiiieter,  '^aHU, 

SSfn^tloiial  tireu,  ,25  square  incb. 


A|»p1teA 


;    TotttL 


Ftmitdt. 

3,TflO 
5,000 
ff,250 

7,&oa 

10,000 
11,250 

13,750 
U,000 

Wh  730 
IS,  260 

15, 7m 

10.  000 
HJ.200 

ie,soo 

17,  OHO 
17,  54*0 
IR,  OtiO 

in,  sou 

lO.OtiO 

11*.  rm 

20,0(XJ 

21,000 

£2.  OjO 
22.  rHJO 

£3.  iHaO 
31.  000 
24.IHJO 
2^000 

36.000 
aOfidO 
27,000 

as.  000 

28.500 
2»,  Of)0 

za,220 


FttHDATO 


1,000 
IK  000 
10,000 
Ifi^OOO 

ao^ono 

2S,tlOO 
so,  000 
SfitOOO 

4o,r»o 

45,000 

So,noa 

56.000 
£C1,0U0 
S7,(J*0 
!(a,000 

so,ooo 

OO.OiiO 
«1,000 
IS2.000 

ea.uoo 

64,000 
€£,000 
00,000 

ofl,r)00 

70.1100 
72,0*)0 

76,000 
7S.0OU 
80,{MM1 
«2,  OiJO 
81,  000 

ge.ooo 

IJS,000 
00,  noo 
S^.ODO 
94.000 

iw.ooo 

9Ns0ii0 
lOU.OOO 
102,  OOO 
lot,  000 
lOflvO^O 

ioe,ooo 

110.  ooo 
112,000 
114,000 
110^000 
110^  SSD 


■oi-^^.,tir^T    Snccewiive 

BlOllglitOL    «,^n^^|„„ 


par  Inch. 


Jnc-A. 
0. 
.000133 
.000283 
.  rK>u450 
,  (J011600 
,  0011767 
.  00f«33 
.001083 
.001250 
.0431400 
.1101567 
. oy 1733 
.oyt767 
,  O>5800 
.1IUI850 
.0UI883 

.  O^LOOO 
.  O0J05O 
.00:^133 
.  0ij;;233 
.  0i>:;3C7 

.otjueoo 

.  (H):il33 
.001133 
,  0I(-i3 13 
.  CI08.667 
,  (I41f<l67 
.OU0300 
-,!HH)00 
.fJl2333 
.011000 

,  11 1  :'<5U0 

.IM7000 

.ySK833 

,  0L^is500 

.  0^^333 

.  01*4333 

.0^0867 

. 0iKB33 

.0317 

.  UHfiO 

.taK3 

.iil]7 

.04b3 

.0507 

.Ofll7 

.0750 

,0007 


elongation 
per  inch. 


Inch. 
0. 
.000133 
.000150 
.000167 
.000160 
.000167 
.000160 
.000160 
.000167 
.000150 
.000167 
.000166 
.  000034 
. 000033 
. 000060 
. 000033 
.000050 
.000067 
.000050 
. 000083 
.000100 
.000134 
.  000233 
.000533 
.001000 
.001200 
. 001334 

.00  moo 

.001333 

.  001500 

.001333 

.001667 

.001500 

.  001500 

.001833 

.001667 

.001&33 

.  002000 

.002334 

.002166 

.002867 

.0033 

.0033 

.  0034 

.0066 

.0084 

.0050 

.0133 

.0217 


Permanent 


Inch. 

0. 
0. 


Snoceaaive 
permanent 

»6t. 


iMh. 


Komarks. 


Initial  load. 


Elantic  limit 


Tensile  ntrengtb. 


General  summary. 

Tenflile  fttr«ielli  P**r  nrjUHrc  i nch  of  orisiual  nectiou ponnda, .  110,  ^ 

ElaHtH''  Hrait  prr  ^qiKirn  iiu  U  tfl'orijnnal  «<*ction do.    ..    62,000 

ElousJitiOJi  ppt  Tm  li  ulUr  nifUuro         ..  inch,.    0  IW 

£loii<ifLi:iDii  ptT  iutli  uu<i<  J  Ml  rain  at  elasticlimit do 002060 

TlftlGiL fu^n  in  *liam<'T(?r  fit.  pr lint  ofmpture do -!•* 

Rei\iit'tiun  !n  area  nUof  rijptar*5,  per  centum  of  original  nection ^^ 

Poniliou  ol  mptui-* , l".75fnHii  nfct 

Character  of  brnk(*n  Biirfacn jn'annlar:  sDkjr  raiter 

KloiiKt^tlon  iitiiMh  aeetioiifi ".11,  ".27*,  ".13,  ".10,  '  t"     'M 


1 


I 


» ^Oty,'j./.e 


\r-  -  ZO,  <T 


H  Ex  45  50  2 


TESTS    OF    IRON,  .STEKL,  AND    OTHEK    MATERIALS. 
HOOP  Vt, 
No.  3518. 

Diameter,  ".565. 

Sectional  area,  .25  sqnare  inch. 


2.1 


Applied  loads. 


Total. 


'  Pound *. 

2,500 

3. 750 

'      h,  f)l'0 

6,  -J.^J 

7,  ''li" 

8,  i:a* 
ID,  im 

ll.lT.*! 

12,500 

12.  7:jO 

13.  0<»0 
1.'},  ioO 

13,  'Kf) 
\X  7.V) 

14,  OiW 
14, 2.50 
It  :m)o 
14,750 
15.000 
15,250 

15,  .V)0 
15,750 
in,  iiOO 

16,  2,^ 
IR.  &X» 

17,  WO 

i7,:«« 

l>i.  fj'MI 

19,  Oi!0 

19.  5*.K) 
'JO.  U^J 

20.  5ij0 

21.  tfOO 

21.  h*w 

22.  MW) 
22,500 
?:},  tJOO 
2:^.  ."W 11 

24,  (too 
24,5un 

25,  W.rfJ 
i;5,  .50« 
26, «« 
28,  .^i!) 
27,  •100 
27,  oW 
2;*,  no?) 
2><.  5'Kj 

2>'.a^o 


,  "^""i;    ;  elongation 
Por  square     l»^r  *nch.      perlnch. 

iurh.         1  I 


Permanent 
6et. 


Pmmdg. 
1,(K)0 
5,  (nH) 
lO.riOO 
IS.  (HK) 
20.  OOO 
2.-.  000 
30.  OOO 
35,  0(»0 
40.  (M>0 
4',  iKH» 
50,  (KiO 
51,1*00 

52.  U'Hj 

53.  000 

54.  000 
5:..  nOO 

.%,  mw 

57,  OOO 

58.  000 
5®,  000 
60.  000 
61,«00 
62.  OfiO 
63,000 
6t,000 

a->.  (i^K) 

66,  OiK) 
6*,  000 
70,000 
Ti'.  000 
74,  (HW 
76,  OOO 
78,  0*M) 
HO,  IIOO 
82.  0»Mi 
84,  uoo 
ii6  000 
S-,  <X>0 
90,  ow 
92.  000 
94.  0<K> 
96,  0"0 

9a  000 

100,000 

1«)2,  WM) 
104,  OOO 
106,  0(10 
lOH.  OiJO 
110,  0<K) 
IJA  "<X* 
114,000 
115.  9-20 


/neA. 
0. 

.900083 
.000267 
.000433 
.000583 
.  000750 
. 000917 
.001067 
.  001250 
.001417 
.001600 
.00l6:i3 
.001667 
.  IKj]  6«3 
.001717 
.001767 
.001800 
.OOIKU 
.001867 
.001917 
.001967 
. 002033 
.  002083 
.002150 
.002300 
.002517 
.  002917 
. 003800 
.mJ5117 
.  0(M,667 
.008000 
.009500 
.010900 
.  012300 
. 013767 
.015283 
.01G8:i3 
. 018500 
.020217 
.  022167 
.  0'>38:i3 
. 025033 
.028133 

.  ora7 

.  0342 
.  0367 
.0400 
.0450 

.  o:rt»o 

.  0567 

.©|]83 
.iOOO 


Inch. 
0. 

.000083 
.000184 
.000166 
.000150 
.000167 
.000167 
. 000150 
.000183 
.000167 
.000183 

.oooo:^ 

.000034 

.  00(HH6 

.000034 

.000050 

. 000033 

.  0000.33 

. 000034 

.000050 

.000050 

.000066 

.000050 

. 000067 

.000150 

.  000217 

.000400 

.000883 

.001317 

.001550 

.  001333 

.  00 1 500 

.0)14(M) 

.001400 

. 001467 

.001516 

.001550 

.  001067 

.001717 

.0019.50 

.  001066 

.0O21U0 

.  002200 

. 003567 

.  0025 

.  0025 

.0033 

.  0050 

.  U050 

.0007 

.0016 

.0317 


Inch. 
0. 
0. 
0. 

0. 

-  .000017 

-  .000rtl7 
— . 000033 
— .  000033 

— .  oooo;j3 


Snocessive 

permanent 

ftet. 


Reninrks. 


IncK 
D. 
I I 


—.000016 
0. 
0. 


Initial  load. 


Elastic  limit. 


!  Tensile  jitreiigtb. 


General  nummary. 


115, 

6:>. 
0.1 
.002 


V-  Htrpnirtb  po>r  square  in«"li  of  oritjimil  Hectiou poandH. 

<  liiuir  per  !».^ nvire  inch  of  cirigiiial  section «!o 

rnii-ji  i,er  in«=U  afr»-r  niptnrt^   iii<-h. 

at  ion  p»-r  iiuU  iimler  Hirain  sit  elastic  limit do  . . 

lioD  in  didrarT**rftl  point  of  rapture do. .. 

•tion  in  ar«a  after  ruptari',  per  centum  of  original  »ection 3 

on  of  mptnrp ',80  from  u* 

ct«r  of  broken  wurfaof? .silkv,  lnterspei-««Hi  witli  granulation  at  tlie  ciitnmferci 

*'>nofineh  AfctiouM 1 ...  ".26*,  ".12.  ".10.  ".11.  ".11.  " 


234  TESTS   OF   IRON,    STEEL,    AND    OTUKR   MATERIALS. 

No.  3619. 

Marks,  i^£,?J 

Diameter,  ".566. 

Sectional  area,  .26  square  iuclj. 


Applied  loads. 
Total. 


Poundt. 
260 
1,250 
2.600 
3.760 
5,00U 
0,250 
7,600 
8,750 
10. 000 
11,250 
12,500 
13,750 
14. 000 
14, 250 
14,500 
34.750 
15,000 
15, 250 
15,500 
15,750 
16,000 
16,600 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
2[,600 
22.  000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,50u 
28,000 


Per  square 
inch. 


I 


J'oundg. 
1,000 
5,000 
10,000 
16,000 
2U.000 
25,  000 
30,  000 
35,000 
40,000 
45.000 
50,000 
56,000 
66,000 
57,000 
58, 000 
50,000 
60,000 
61,000 
62,000 
03,000 
64,000 
66,000 
68,000 
70, 000 
72,000 
74.000 
76,000 
78,000 
80,000 
82, 04)0 
K4,000 
88.000 
88,000 
90,000 
92,000 
04,000 
96,000 
98.000 
100.000 
102,000 
104,000 
106,000 
108,000 
110, 000 
112,000 


Elongation 
ptT  inch. 


Inch. 
0. 
.000150 
. 000317 
.  000488 
.  000667 
.  000833 
.001017 
.001J67 
.  001333 
.001500 
.001G67 
.001833 
.001867 
. 001917 
.001983 
.OO'JOIT 
.  OOilOO 
.  002383 
.  003107 
.003700 
.  004333 
.005750 
.007200 
.008417 
.  000933 
.011250 
. 012533 
.  014083 
. 015667 
.017167 
.018700 
.020417 
.  022167 
.  024050 
.  026417 
.  028476 
.0317 
.0342 
.0367 
.0400 
.0450 
.0500 
.0567 
.0683 
.0967 


Suooesaive 
elongadoii 
per  inch. 


Inch. 
0. 
.000100 
.000167 
. 000166 
.000184 
.000166 
.000184 
.000150 
. 000166 
. 000167 
.000167 
.000166 
.000034 
.000050 
.  001 066 
.000034 
. 000083 
.000283 
.000784 
.000533 
.000633 
.001417 
.001450 
. 001217 
.  001516 
.001317 
.001283 
.  001550 
.  001584 
.  001500 
. 001533 
.  001717 
.001760 
.001883 
.002367 
. 002050 
.003233 
.0025 
,0025 
.0033 
.0050 
.0050 
.0467 
.0116 
.0284 


Pormanent 
set. 


Inch. 


Sncceasive  | 

pormanent  i 

set.        I 


Kemarks. 


Inch. 


Initialload. 


Elastic  limit. 


Tensile  strengiii. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds-.  112,000 

Elastic  limit  per  sanare  inch  of  ori^nal  section do  ...    ^^ 

Elonf^ation  ]ni'  inch  afifr  rupture    inch . .    JJIJJJ 

Elonsation  per  Inch  nnier  strain  at  elastic  limit do ^'I^ 

Bednction  in  diameter  at  point  of  rupture  do Iw 

Redaction  io  area  after  ru pture,  per  centum  of  original  section ^1- • 

Position  of  rupture    3".25  from     icK 

Character  of  broken  surface ^ 

Elongation  of  Inch  si'Ctions ".08,  ".10,  ".16,  ".30»,  ".i:     .<» 


TESTS   OP   IBON,  STEEL,  AND   OTHER   MATEHIAL3. 

No.  3620. 
Mark8,  i«§.S 
Diameter,  ".565. 
Sectional  area,  .25  square  iuch. 
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AppUed  loads. 

Elongation 
pertDch. 

SncoMsive 
elongation 
perlnch. 

Permanent 
set. 

SnoceeaiTe 

permanent 

set. 

Reroarka. 

Total. 

Per  Bonare 
inch. 

Pounds. 
250 
1.260 
2.500 
3,760 
.\000 
6,250 
7.500 
8,760 
10,000 
11.250 
12.500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16.500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,600 
19,000 
19,500 
20,000 
20,600 
21.000 
21,500 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,600 
26,000 
26,300 
27,000 
27.500 
27,990 

Poii9Mi«. 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

46,000 

50,000 

65,000 

56,000 

57,000 

56,000 

50,000 

60,000 

62,000 

64.000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78.000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

92.000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106.000 

108,000 

110.000 

111.960 

Inch. 
0. 

.000133 
.000300 
.000450 

.000800 

.000967 

.001133 

.001300 

.001467 

.001633 

.001800 

.001833 

.001883 

.001t67 

.  0020.'iO 

.002417 

.003300 

.004667 

.006000 

.007267 

.006533 

.009950 

.011167 

.012700 

.014167 

.015667 

.017217 

.018667 

.020383 

.022350 

.024333 

.026417 

.028500 

.0317 

.0342 

.0367 

.0400 

.0450 

.0500 

.0550 

.0683 

.1000 

Inch. 
0. 

.000133 
.000167 
.000150 
.000183 
. 000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000050 
.000084 
.0OUO83 
.000367 
.000883 
.001367 
.001333 
. 001267 
.001266 
.001417 
.001217 
.001533 
.001467 
. 001500 
.001550 
.001450 
.001916 
.001767 
.001983 
.002084 
.002083 
.0032 
.0025 
.0025 
.0033 
.0050 
.0050 
.0050 
.0133 
.0317 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Blaatio  limit. 

Tengile  strength. 

G-eneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  1 11 ,  960 

Elastic  limit  per  square  inch  of  original  section do 57,000 

Elongation  per  inch  after  rnptnre inch . .    0. 1 367 

Elongation  per  inch  under  strain  at  elastic  limit do 001683 

Bednotion  in  diameter  at  point  of  rnptnre do 135 

Reduction  in  area  after  rapture,  per  centum  of  original  section ^ 41.9 

Position  of  rupture 3".15from  neck 

Clharaoter  of  broken  snrfaoe silliy 

:iongation  of  inch  sections ".07,  ".09,  ".13,  ".30*,  ".13,  ".1q 


^236  TESTS   Ot"  IRON,    8TEKL,    AND   OTHER   MATERIA1.S. 

Ko.  3521. 
Marks,  S?^f{ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pound  s 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,600 
8,760 
10,000 
11,250 
12,500 
13,760 
14,000 
14.250 
14,500 
14,7£0 
15,000 
15,250 
15,  500 
15,760 
16,000 
16,250 
16,500 
17,000 
17,500 
18,000 
18,  500 
19,000 
19,500 
20,000 
20, 500 
21.000 
21,500 
22.000 
22, 500 
23, 000 
23,500 
24,000 

24.  600 

25,  000 
25,500 
20. 000 
26,500 
27.000 
27,500 
28,000 
28,500 
29,000 
29,220 


Per  sqnare 
inoD. 


Poundt. 
1,000 
5,000 
10,000 
16^000 
20,000 
25,000 
30,  cop 
85,000 
40,000 
45,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61.000 
62, 000 
63,000 
64,000 
65, 000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,  000 
94,000 
06,000 
98,000 
100, 000 
102,000 
104, 000 
100,  000 
108, 000 
110.000 
112, 000 
114,000 
116.000 
116,880 


Elongation 
I>er  inch. 


Inch, 
0. 

.000150 
.000317 
.000500 
.000667 
.000833 
.001017 
.001183 
.001850 
.001517 
.001706 
.001850 
.001888 
.  001917 
.  001950 
.002017 
.002050 
.002117 
.002200 


.002383 

.002583 

.002750 

.003667 

.004700 

. 006017 

.007433 

.008833 

.010283 

.  011700 

.013083 

.014583 

.016133 

.017583 

.  010250 

.021000 

.  022967 

. 025167 

.  02^7133 

.0300 

.0325 

.0350 

.0375 

.0417 

.0467 

.0517 

.0617 

.0750 


Snoce^aiye 
elonsation 
perlnch. 


Inch. 
0. 

.000150 
.000167 
.000183 
.000167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000188 
.000150 
.000038 
.000034 
.000038 
.000067 


.000067 

.000083 

.000088 

.000150 

.000200 

.000167 

.000917 

.001033 

. 001317 

.  001416 

.001400 

.  001460 

.  001417 

.001383 

.001500 

.001550 

.001450 

.001667 

.001750 

.001967 

.002200 

.001066 

.002867 

.0025 

.0025 

.0025 

.0042 

.0050 

.0050 

.0100 

.0133 

.0233 


Permanent 
aet. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000088 


SncoeiwlTo 

permanent 

set. 


IneK 


Bemarke. 


Initial  load. 


Elaetio  limit. 


Tensile  strength. 


General  euvimary. 

Tensile  atrcDgth  por  square  inch  of  original  section ponnds. .  f}6^  880 

Elastic  limit  per  square  inch  of  original  section do —    63.000 

Elongation  per  incn  after  luptnro inch..    0.1238 

Elongation  per  inch  under  strain  at  elastic  limit do 002233 

Reduction  in  diameter  at  point  of  rupture do    . .        .104 

Reduction  iu  area  after  rupture,  per  centnn»  of  original  section 33. 5 

Position  of  rupture '.90  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".23*,  ".14,  ".10,  ".09.  ".10,  ".08 


TESTS  OF   IBON,  STEEL,  AND   OTHBS   HATEBIAL». 

No.  3622. 

Marks,  21;^ 

Diameter,  ".564. 

ijectional  area,  .25  square  iuch. 
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Applied  kMds. 


TotaL 


iPer 


250 
1,250 

im 

3,730 

^900 

6.2S0 

1     7,500 

'     8,750 

)    10,000 

<    11,250 

12.500 

;    13,750 

I    14.000 

14.350 

I    14.  MK) 

14,750 

l.'t.OOO 

,    15,250 

15.500 

i    15.750 

j    18.000 

10.250 

'    18,500 

17.000 

'    17.500 

'    18.000 

181500 

:    10.000 

I    19,500 

20.000 

,    30.500 

!    21,000 

31,500 

UOOO 

22,500 

23,000 

2J.50O 

24.000 

24,560 

25,0CO 

25,500 

26,000 

;    28,500 

27,000 

27.500 

28,000 

28,500 

2a.  000 

j   29,180 


Ptmnds, 

1,000 

5,000 

10.000 

15,000 

20.000 

25.000 

30,000 

3.'>.000 

40,000 

45,000 

50.000 

55.000 

56,000 

57,000 

58,000 

50.000 

60.000 

(n,0GO 

62,000 

63,000 

64.000 

66,000 

66L000 

08.000 

70,000 

72.000 

74,000 

76.000 

78^0(N) 

80.000 

82,000 

81,000 

88.000 

ff^.OOO 

00,000 

92,000 

04,000 

06,0<N) 

08.000 

100,000 

102,000 

104,000 

106,000 

108,000 

110.000 

112,006 

114,000 

116,000 

116,720 


EiAOMtion 
permch. 


Inch, 
0. 
.000133 


.000467 
.000633 
.000800 
.000087 
.0011.50 
.001300 
.001467 
.001683 
.001800 
.001833 
.001883 
.0010.13 
.001067 
.002000 


.002133 
.002167 
.002317 
.002467 
.0026^/ 
.003400 
.004.300 
.005583 
.006017 
.008333 
.000783 
.011250 
.012633 
.014000 
.015433 
.017083 
.018700 
.020487 


.024250 

.026417 

.028583 

.0308 

.0333 

.0967 

.0400 

.0450 

.0500 

.0600 

.0700 


RoooessiTe 
eloncatioii 
per  mob. 


Inch. 
0. 

.000133 
.000167 
.000167 
.000186 
.000167 
.000167 

.oooia^i 

.000150 
.000167 
.000166 
.000167 
.000033 
.000050 
.000050 
.000034 
.000033 
.000067 
.000066 
.000034 
.000150 
.000150 
.000200 
.000733 
.000900 
.001283 
.001334 
.  001416 
.001450 
.001467 
.001383 
.001367 
.001433 
.001650 
.001617 
.001767 
.001800 

.ooioa-) 

.002167 

.002166 

.002217 

.0025 

.0034 

.0083 

.0060 

.0050 

.0100 

.0100 

.0250 


PMmftneBt 


Inch. 
0. 
0. 
a 
0. 

0. 
0. 

0. 
0. 
0. 
0. 
0. 


Saioo6Miv« 

peimuieBt 

set. 


InOi. 


Remarks. 


Initial  load. 


Blaatio  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqoare  inch  of  oritdnal  section pounds..  116,720 

l^l>«<*ie  limit  per  sonare  inch  of  original  section do 63. 000 

prtlon  per  incn  after  rupture inch..    0.1250 

EStion  per  inch  luder  strain  at  elastic  limit do 002167 

etimi  in  diameter  at  point  of  rnptnre do 114 

itioB  in  area  after  mptnre,  per  centum  of  original  section 36.4 

raofmpinre   2"  from  neck 

■eterofhroken  snrfaoe grannlar;  silky  center 

-'^^'mofinehiieoticiift ,., ".00,  ".29*,  ".13,  ".10.  ".08,  "06 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Marks,  iJtn 


So.  3523. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 

EloDntion 
per  Inch. 

Sacoessive 
eloneation 
per  inch. 

Pennaneat 
set. 

SuoceflsiTe 

permanent 

set. 

Remarks. 

Total. 

Poundt. 
250 
1,250 
2,500 
3,  750 
5,000 
6.250 
7,600 
8.750 
10, 000 
11,250 
12,  .500 
13,750 
14,000 
14, 250 
14,500 
14,750 
15,000 
15,250 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
13.500 
19, 000 
19,500 
20,000 
20,  500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,  OOO 
24, 500 
25,000 
25,500 
2(5,000 
26.50C 
27,000 
27,600 
28,000 
28.600 
28,frl0 

Per  BQUftre 
inch. 

Pound$. 

1,000 

6,000 

10,000 

16,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

60.000 

65.000 

66,000 

67,000 

58.000 

60.000 

60,000 

61,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76.000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100, 000 

102,000 

104,000 

106,000 

108, 000 

110,000 

112.000 

114,000 

115,360 

Inch. 
0. 
.000133 
.000300 
.000483 
.000633 
.000800 
.000067 
.001133 
.001300 
.001467 
.001633 
.001800 
.001833 
-.001867 
.001983 

. 002183 
. 002350 
.002583 
.  003200 
.004017 
.005050 
.006333 
.  0077r,0 
.009017 
.010250 
.011500 
.012800 
. 014250 
.016950 
.017417 
.0188.'i0 
.020583 

.024167 

.026117 

.028200 

.0317 

.0333 

.0358 

.0:i83 

.0450 

.0500 

.0560 

.0683 

.0883 

Inch. 
0. 

.000138 
.000167 
.000183 
.000150 
.009167 
.000167 
.000106 
,000167 
.000167 
.000106 
.000167 
.000033 
.000034 
.000116 
.000050 
.000160 
.000167 
.000233 
.000617 
.000817 
. 001033 
.  001283 
.001417 
.001267 
.001233 
.001250 
.001300 
.001450 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

0. 

Initial  load. 

• 

Elastic  limit. 



.001700 

.001467 
.001433 
.001733 
.001750 
.00IR34 
.OOI»r;0 

.  oo::o8:} 

.  0035 
.€016 
.0025 
.  0025 
.0067 
.0050 
.0050 
.0133 
.0200 



TeoMilo  strengUi. 



Geheral  summary. 

Termilo  Htrength  per  Hquai'e  inch  of  orifdnal  Hoction pounds. .  116, 300 

KlaAtic  limit  pn-  miiiare  inch  of  original  section do 67,600 

Elongation  pw  inch  after  rupture inch. . '  0. 13D0 

Elongation  por  inch  under  strain  at  elasticliniit do 001867 

1l4*duction  in  diameter  at  point  of  rupture do....         114 

Keduciion  in  area  after  rupture,  per  centum  of  original  section S.4 

Position  ol"  i  upturn 2".80  f^m  '  >A 

Character  of  hrokon  surface f^ranular ;  aUky  o<   tor 

Elongation  of  Ipch  sections , ".09,  ".U,  ".10,  ".88V". U    M 


r 


Jbj^pvn^^Mfr  J^reSiSizre^  6iaz4^e*s'. 


.  -  --^^- 

J^^ 

c^-. 


^^ 


/o 


N 
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TESTS    OF    IBON,    STEEL,    AND    OTHER    MATERIALS. 
F0BGING8  FOR  FBESSVBE  GAUGES. 

No.  3546. 
Marks,  ^^ 
Diameter^  ''.505. 
Sectional  area,  .20  square  inch. 
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] 

Applied  loads. 

Elonf^atioD 
per  inch. 

Snceensive 
elonfxaiion 
per  inch. 

Inch. 

0. 

.000100 
.000150 
.000150 
.000150 
.000150 
. OOOJOO 
.000150 
.  000 200 
.000150 
.000200 
.000250 

0. 

.000050 
.000050 

0. 
.000050 
.000050 

0. 

. 002550 
.OOUWO 
. 000500 
.000250 
.0007.-0 
.  001000 
.  0007.50 
. OOOHOO 
.  O009.-)0 
.  000850 
.  000800 

Penuanent 

Successive 

permanent 

set. 

1 
Total 

I 

Per  square 
inch. 

lUmarka. 

1  PmtndM 
'         200- 

1.040 

PmmdM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,(4)0 
30.  (iOO 

as,  000 

40,  000 
45,000 
50.000 
56.  OOO 
56.  OOO 
.57.  im 
58.OC0 
59,000 
60,000 
61,000 
62,  im 
63,000 
64.000 
65.0*>0 
60.000 
68,»J0 
70, 000 
72,000 
74, 0*^0 
76,000 
78  000 
80.000 
82.  000 
84.000 
86.000 
88,000 
90.000 
92, 000 
94,000 
96,000 
98.000 
100.000 
102,000 
104,000 
106.000 
108.000 
110.000 
112,000 
114,000 
116,  000 
118.000 
120.  OOO 
124.000 
128,000 
131,900 

Inch. 
0. 

.000100 
.000250 
.000400 
. 000550 
.  000700 
. 000900 
.001050 
.f01250 
.001400 
.001f»0 
.001850 
.001b50 
.001900 
.  OOlO-'iO 
.001950 
.  002000 
.  0<J'JOjO 
.  002050 
.  004 GOO 
.  006.-00 
.  Ot>7000 
.007250 
.  008000 
.  OlJOOOO 
.009750 
. 010550 
.011500 
.  012350 
.013150 
.014100 
.015150 
.0162r.O 
.017350 
.  018'2:.0 
.019200 
. 020350 
.021600 
.022850 
.024150 
. 025G00 
.027100 
. 028900 
. 030600 
.031900 
.033900 
1      .  03.3650 
1      .038100 
.  040750 
. 043650 
.0500 
.0600 
1      .1200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0." 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 

1      2.  <  KW 

3,tH)0 

1      4, 0'.'O 

■      5. 000 

6.000 



7,  OK) 

!      &000 



g,iK)o 

10.  ( 00 

!    11,000 

11.200 

n  400 

ll.fiOO 

1    11. 800 

12,000 

1    12,2CK) 

1    12.400 

12.  <:oo 

12.  SCO 

,    L3,t»:iO 

13, -200 

13,600 

14.U0O 

'    14  40O 

I4.8iK> 

15,  200 

15.  GOO 

1    16.00IJ 

1    16,400 

.(KH)950 
. 001U50 
.001100 
00  IKK) 

16.«)0 

1    17.2^-0 

1    17,»3V0 

18.  iXi) 

.  00<U>00 

.000950 

.001150 

.001250 

.0012:>0 

.001300 

.001450 

.001500 

.001800 

.001700 

. 001300 

. 002000 

.001750 

.0021:50 

. 002050 

.  002900 

. 006350 

.0100 

.0600 

18.  40»» 

1    18.80«j 

'    li),200 

19.6G0 

20.  OOO 

2Ct,  4O0 

20,800 

21, 20*) 

,    21.600 

a.  000 

22. 400 

22,800 

23,200 

2a.f^3 

;    24,000 

24.800 

1    25.&I0 

i    28,^ 

1 

General  summary. 

«e  strength  per  sqoai-e  inch  of  oritfinal  section pounds..  131, 900 

io  limit  per  sanare  inch  of  original  section do 62. 000 

:at{<'n per iDch  aft*T rupture inch..    0.1150 

;ation  per  iuch  under  strain  at  elasticlirait do 002050 

Ttion  in  diameter  at  point  of  rapture do 035 

tion  in  a'-ea  after  raptore,  per  centum  of  original  section 13. 2 

anof  nmturo....^ 1".  13  from  neck 

■ejer  of  broken  suriaoe granular,  radiating  from  a  dull  spot  at  the  circumference 

-44o» Of  inch  8©cttow., .,.,,,. ,.„,.,,,.  ,.,„,.,,,.,,..,.,...., , ,....'M3*, 'MO 


240  TESTS    OF   IRON,  STEEL,  AND    OTHER    MATERIALS. 

No.  762. 
Marks,  ^j^ 
Length,  4f\ 
Diameter,  ".798. 
Sectional  area,  .50  square  iuch. 
Gaaged  length,  3". 


I, 


Applied  loads. 

Compres- 
sion per 
incn. 

Saooessire 
compres- 
sion per 
inch. 

iTUh. 

0. 

.000067 
.000100 
.000100 
.000133 
.000100 
.000167 
.000166 
.000134 
.000166 
.000167 
.000200 
.000167 
.000233 
.  002867 
.000233 
.000367 
.000866 
.000600 
.000234 
.  000266 
.000334 
.000400 

Permanent 
set. 

SaeceflslTO 

permanent 

set. 

Semarks. 

Total. 

Pounds. 
500 
2,500 

Per  scioAre 
iocii. 

Pounds. 
1,000 

<i.(l00 

Inch. 

0. 

.000067 
.000167 
.000267 
.000400 
.000600 
.000667 
.000^33 
.000067 

,  .001183 
.001300 
.001500 
. 001667 
.001900 
.004767 
.005000 
.005367 
.006233 
.006833 
.007067 
.007333 
,007667 
.008067 

Inch. 
0. 
0. 

Inch. 
0. 

luiUal  load. 
Elastio  limit. 

5, 000    1        10,  000 
7,500    1        15,000 
10,000    ;        20,000 
12,500    1        25,000 
15.000    !        30,000 
17  500            ^^  no  A 

I 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

20,000 
22,300 
25  000 

40, 000 
45,000 
50,000 
55,000 
60,000 
65,000 
62.000 
63,000 
64,000 
66,000 
66,000 
67, 000 
68,000 
69, 000 
70,  COO 
137,960 

27,  ."iOO 
30,000 
32, 500 
31  000 

31,500 

32,000 
32, 500 

33,000 
33,500 
34,000 
84.500 
35.000 

1 

Ultimate  strength. 

! 

68,980 

General  summary. 

Elastic  limit  per  square  inch  of  original  section ponnds..      65,000 

Compression  per  inch  oLider  stress  at  elastic  limit inch..  0.001900 

TJltlmatestrengthper  square  inch  of  original  section < ponnds..    137, 90D 

Manner  of  failure triple  fleznrB 


11! 


TESTS    OF    IBON,    STEEL,    AinD    OTHER   MATEBULS. 

No.  763. 
Marks,  'YJ 
Length,*  4".    . 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  3". 
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Applied  loadn. 


Total 


Poundt. 

2,500 

5.000 
7,  500 
10,  0()0 
12,500 
15,000 
17,  500 
20.000 
22,  .j<JO 
25.  000 
27,  .jOO 
30,  000 
32,500 
33, 000 
32,  000 
32,500 
33,000 
33.500 
34, 0(10 
34,500 
35,000 
67,180 


Per  nqnare 


[ina 


1 


incJ 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,  0(»0 
25. 000 
30,000 
35,  000 
40, 000 
45,  000 
50.000 
55,  0<X» 
60,  OiiO 
65,000 
06,000 
64,000 
65,000 
66,  IKJO 
67,000 
08,000 
60,000 
70, 000 

134,300 


Conii»re8- 

sion  per 

incD. 


Inch. 
B. 

.  000133 
. 000300 
.000467 
. 0C0G67 
. 000800 
. 000967 
.001167 
,001333 
.(M)1467 

.o.no-a 

.  (M)IHOO 
.001067 
.  002ir.7 
.  oo:j^'.33 
.  00:1433 
.  oo:tt)ri7 
. 005167 
.  00'J1»>7 
.  009667 
.OlOtiOO 
.010667 


Successive 

coDipreft- 

siou  per 

inco. 


Inch. 
0. 

.oooi:« 

.000167 
.000107 
0002' 0 
.000133 
.000167 
.000200 
.000166 
.000134 
.000166 
. €00167 
. 000167 
. 000500 
.0011K6 
.000100 
. 000234 
.001500 
.004000 
.000500 
> 000333 
.000667 


Permnneot 
net. 


Inch. 


SncoemiTe 
permuaent 


Inch. 


.000083 


.000033 


Komarkn. 


Initial  lotid. 


Elastic  limit. 


Ultimate  strengtb. 


Genei-al  sum'mary. 

Elastic  limit  per  square  inch  of  origiual  section pounds. .      65. 000 

CompresMion  per  iu«h  under  stroHs  at  olaatic  limit inch . .  0.  002 167 

Ultlmato  atrongth  per  square  inch  of  original  section pounds..     134,360 

Manner  of  failure triple  flexure 

H.  Ex.  45 16 
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SPECIMEN  FROM  STEEL  ON  HAND  AFTER  MANUFACTURING  CRU8ESB 

GAUGES. 

No.  761. 
Marks,  4296. 
Length,  4''. 
Diameter,  ".799. 
Sectional  area,  .50  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

Compres- 
sion per 
inch. 

SncceseiTe 
compres- 
sion per 
inch. 

Permanent 
set. 

Saooessive 

permanent 

set. 

Remarks. 

Total. 

Pep  square 
inch. 

Founds. 

5  0 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

17,500 

20, 000 

22,600 

25,000 

27,600 

30,  000 

32,500 

35,000 

87,500 

40,000 

42,  r.oo 

43,000 
43,500 
44,000 
44, 500 
45,000 
45, 500 
46,  000 
46,600 
47, 000 
47,500 
48,000 
48,500 
49,000 
40.500 
60,000 
75,760 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20,00« 
25,000 
30,000 
35,000 
40.000 
45,000 
60,000 
55, 000 
60.000 
65,000 
70,000 
75,000 
80,000 
85, 000 
86,000 
87,000 
88,000 
89,000 
90,000 
91,000 
92,000 
93,000 
94,000 
95,000 
96,000 
97,000 
98,000 
99,000 
100,.  00 
151.580 

Inch. 
0. 

.000167 
.000300 
.0GO40O 
.000567 
.000700 
.000867 
.001000 
.001167 
. 001333 
.001500 
.001fi«7 
.001800 
.001967 
.002183 
.002267 
.002467 
.002667 
.  002700 
.002767 
.00-2833 
. 003000 
.003833 
. 004600 
.  004067 
.  005333 
.005800 
.006333 
.006667 
.007200 
.007700 
.008338 
.008833 

Inch. 
0. 
.000167 
.000183 
.000100 
.  000167 
.000133 
.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.000166 
.000134 
.000.00 
.000200 
.000033 
.000067 
.000U66 
.000167 
.  000833 
.  000767 
.000367 
.000366 
.000467 
.000533 
.000334 
.000533 
.000500 
.000638 
.000500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  iimit 
XntimfttostreDgth. 





General  $ummary. 

Elastic  Umit  per  square  inch  of  original  section poonds..     ft^* 

Compression  per  inch  under  stress  at  elastic  Umit inch..  0,wm 

Ultimate  strength  per  square  inch  of  original  section pound*..    161,  sw 

Manner  of  failure « triple  flexure 
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TEMPERATURE  TESTS. 


mSM  TESTS  OF  STEEL,  WROUGHT  IRON,  AND  CAST-IRON 
AT  DIFFERENT  TEMPERATURES. 
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OE8CSIPTI0V  OF  TESTS. 

This  series,  contiuned  from  preceding  years,  includes  in  the  present 
i-eport  tensile  tests  at  different  temperatures  from  zero  to  1694  degrees 
Fahr.,  made  with  the  same  lots  of  steel  bars  heretofore  experimented 
upon  and  identified  by  the  distinguishing  marks  1-833  to  10-^334 ;  also 
tests  of  wrought  irons  marked  A  and  B,  specimens  from  a  muck-bar 
tender  axle  and  specimens  of  cast  (gun)  iron. 

The  steel  specimens  and  wrought  iron  B  were  turned  down  from  bars 
IJ"  diameter,  wrought  iron  specimens  A  from  a  bar  1".48  diameter,  and ' 
the  cast-iron  specimens  were  taken  from  a  thin  slab  of  gun  iron. 

The  muck-bar  axle  specimens  were  from  axle  No.  5,  of  which  tensile 
te^ts  were  reported  in  1887. 

The  specimens  for  these  hot  tests  came  from  the  sections  between  the 
wheel  seats  and  the  middle  of  its  length. 

Wrought  iron  A  had  been  tested  previously  in  the  form  of  a  bar 
with  threaded  ends  and  firactured  in  the  thread. 

This  bar  was  selected  for  hot  tests  because  it  had  been  found  very 
red-short  at  a  welding  heat. 

When  in  position  for  testing  the  specimens  were  screwed  into  auxil- 
iary bars,  which  latter  bars  were  held  in  the  hydraulic  jaws  of  the 
machine. 

A  sheet-iron  muffle  with  double  walls  surrounded  the  specimen,  the 
auxiliary  bars  passing  through  the  ends. 

The  heating  was  done  by  means  of  a  triple  row  of  Bunsen's  gas-burn- 
ers, arranged  below  the  specimen  and  within  the  mufQe. 

The  temperature  of  the  specimens  under  test  was  estimated  from 
their  expansion,  assuming  the  co-efficient  of  expansion  to  have  the  same 
value  at  high  temperatures  which  had  been  found  by  comparison  with 
mercurial  thermometers,  as  recorded  in  the  experiments  of  1887,  and  at 
which  time  the  following  co-efficients  were  determined : 


Metal. 
Wroiurht  iron 

MBrk8. 

steeiT.....  .:.... 

i-833 

Do 

2-123 

Do 

3-782 

Do 

4-795 

Do 

5-803 

Do 

6-7 1>7 

Do    

7-SJ3 

Do 

8-7'>0 

Do        

9-7. ■>6 

Do 

CaAt-iron 

lo-3:;4 

Co-eflicient  of 
expunaioD. 


.  0000067302 

.  00()0t»fi7561 
.  ()0UU0ti6259 
. OUO0O0G149 
. 0000066597 
.  000U066202 

.  oououoa89i 
.  oooiim;47ie 
.0t)(i(M)(;i'i07 
.  oooi)(i(j*j:{35 

.0000061700 
.0000059261 


For  the  purpose  of  determining  the  expansion  of  the  specimens,  a 
gauged  length  of  6  inches  was  established  on  each,  and  defined  by  small 
drilled  and  counter-sunk  holes  in  the  heads  of  the  specimens. 

An  initial  micrometer  observation  was  taken  on  the  gauged  length 
of  the  bar  at  the  temperature  of  the  room,  and  observations  repeated 
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after  higher  temperatares  were  reached,  the  difterence  in  readiugs  show- 
ing the  amount  of  expansion,  and  the  coiTesponding  temperature  added 
to  that  of  the  testing  room  gave  the  total  estimate  temperature. 

Access  to  the  specimen  was  had  through  holes  in  tbe  top  of  the  muffle, 
through  which  were  passed  the  conical  points  of  the  micrometer. 

lu  measuring  the  hot  bar  the  micrometer  points  were  exposed  to  the 
heat  of  the  muffle  from  one  to  two  seconds  time. 

The  brevity  of  the  interval  of  exposure  to  a  high  temperature  pre- 
vented the  beam  of  the  micrometer  from  becoming  sensibly  heated. 

It  is  not  thought  that  tbe  instrumental  error  in  determining  the  ex- 
pansion of  the  specimen  exceeded  ".0002  in  the  gauged  length  of  6", 
which  corresponds  to  a  variation  of  temperature  of  5i^o  Pahr.,  accord- 
ing to  the  lowest  coefflcientof  expansion  used. 

This  direct  method  of  determining  the  temperatures  of  the  hot  bars 
was  coDsidered  preferable  to  other  methods  which  might  have  been 
employed. 

The  interval  of  time  employed  in  making  a  test  ranged  from  5  to  10 
minutes,  according  to  the  strength  and  temperature  of  the  specimen ; 
the  longer  time  being  employed  with  strong  specimens  at  comparatively 
low  temperatures,  in  which  a  large  number  of  observations  was  made 
on  the  elongation  of  the  metal. 

The  temperature  of  the  specimen  was  brought  up  to  that  of  testing, 
and  there  maintained  for  a  length  of  time  equal  to  or  greater  than  that 
required  for  making  the  tost.  The  temperature  was  regulated  by  vary- 
ing the  number  of  ga«-burners  used  and  the  ])ressare  of  the  gas,  also 
by  means  of  diaphragms  placed  within  the  muffle  for  diffusing  the  heat. 

Bars  tested  at  or  near  zero  temperature  were  exposed  to  that  tem- 
perature over  night,  out  of  doors,  and  while  tested  were  covered  with 
a  mixture  of  snow  and  salt. 

A  number  of  rapid  tests  were  made  and  also  some  of  long  duration, 
the  time  of  making  these  being  recorded  in  the  details. 

Some  bars  were  strained  hot  and  subsequently  ruptured  cold,  the 
stress  applied  exceeding  the  elastic  limit  at  the  higher  temperature,  and 
in  some  cases  reached  the  tensile  strength  of  the  metal ;  the  test  being 
discontinued  in  the  latter  cases  wiiile  the  metal  was  stretching  under 
the  maximum  loa^l. 

The  elongations  of  the  specimens  under  different  stresses  are  given 
in  the  details  of  tests.  These  elongations,  it  will  be  understood,  are  ap- 
proximations derived  from  micrometer  observations  made  during  the 
continuance  of  the  tests  upon  the  movements  of  the  hydraulic  holders 
of  the  testing  machine,  at  a  convenient  distance  from  the  muffle. 

A  correction  for  the  readings  thus  obtained  was  determined  at  atmos- 
pheric tem])eratures  by  simultaneous  measurements  on  the  specimen 
and  the  hydiaulic  holders. 

The  (ilongations  thus  deduced  give  a  close  approximation  of  the  gen- 
eral behavior  of  the  metal  under  stress.  In  these  and  other  tests  at 
high  temperatures  it  has  appeared  expedient  to  give  prominence  to 
some  features,  while  at  the  same  time  acquiring  as  much  information  in 
other  directions  as  practicjable. 

Observations  were  continued  up  to  the  time  of  reaching  the  maximum 
stress,  and  the  stress  at  the  time  of  rupture  noted.  The  load  at  time 
of  rupture  was  not  obtained  at  some  of  the  highest  temperatures ;  the 
behavior  of  the  metal  seemed  to  indicate  fracture  in  detail  after  local 
contraction  had  ceased,  commencing  at  ])laces  below  the  surface  within 
the  contracted  se(;tion.  Evidence  of  this  manner  of  fracture  was  ob- 
tained in  one  specimen  of  larger  contraction  of  area  by  checking  the 
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test  immediately  before  final  rupture,  and  after  the  bar  cooled  filing 
away  the  outside  metal,  which  disclosed  a  cavity  at  the  center  of  the  bar. 

The  extent  of  local  contraction  was  noted ;  that  is,  the  distance  each 
way  from  the  place  of  fracture  where  the  metal  had  contracted  inde- 
pendent of  the  contraction  of  diameter  incident  to  the  general  elonga- 
tion. 

If  the  elongation  of  the  metal  was  strictly  uniform  up  to  the  time 
local  contraction  began,  there  would  be  very  little  diflficulty  in  identi- 
fying just  the  distance  local  contraction  reaches  each  side  of  the  frac- 
ture ;  as  the  metal  generally  behaves,  the  exact  distance  is  somewhat 
vague. 

Some  knowledge,  however,  of  the  extent  of  local  contraction  is  neces- 
sary in  order  to  understand  how  much  the  general  elongation  of  the 
metal  is ;  which  may  be  learned  from  the  elongation  of  the  inch  sections 
beyond  the  reach  of  local  contraction  and  the  restraining  influence  of 
the  enlarged  area  of  the  heads  of  the  specimens. 

Following  the  details  of  the  t«sts  are  the  results  tabulated,  and  then 
diagrams  showing  graphically  the  principal  features  of  the  tests. 

From  these  results  it  is  seen  that  in  general  the  tensile  strength  of 
the  series  of  steel  bars  is  higher  at  zero  Fahr.  than  at  the  ordinary  tern- 
l)eratnre  of  the  testing  room,  70^  Fahr.,  and  that  the  strength  continues 
to  decrease  for  a  time  as  the  temperature  increases  until  a  minimum  is 
reached  between  the  temperatures  200^  and  300^. 

Perhaps  a  larger  number  of  tests  made  at  closer  intervals  of  tempera- 
ture  might  modify  these  indications,  but  the  results,  as  we  find  them, 
show  the  temperature  of  minimum  strength  to  be  somewhat  higher  for 
the  higher  carbon  bars  than  for  the  milder  grades  of  metal. 

In  si)eaking  of  the,  amount  of  carbon  in  the  bars  in  connection  with 
the  results,  it  is  merely  to  indicate  which  snecimens  are  referred  to  and 
not  intended  to  imply  that  the  results  are  due  wholly  to  the  percentage 
of  carbon  present,  as  other  elements  are  present  in  variable  quantities, 
the  effects  of  which  are  unknown. 

From  the  temperature  of  this  first  minimum  strength  the  bars  display 
greater  tenacity  as  higher  temperatures  are  reached,  and  arrive  at  the 
maximum  for  any  temperature  yet  experimented  with  at  about  400^  to 
650O  Fahr. 

The  higher  carbon  bars  reach  the  temperature  of  maximum  strength 
more  abruptly,  and  retain  their  highest  strength  over  a  less  range  of 
temperature  than  the  mild  steel  bars. 

The  greatest  loss  at  the  temperature  of  first  minimum  strength  in  per- 
centage of  the  strength  at  7bo  Fahr.  is  shown  by  steel  marked  9-756, 
which  was  6.5  per  cent,  at  295^  Fahr. 

The  greatest  gain  in  strength  in  per  cent,  of  the  bar  at  70^  was  25.8, 
as  shown  by  steel  marked  1-833  at  460°  Fahr.,  although  in  total  gain  in 
pounds  per  square  inch  it  was  exceeded  by  steel  marked  6-797  at  the 
temperature  of  587^  Fahr.,  where  the  gain  was  15,120  pounds  per  square 
inch,  or  12.8  per  cent. 

The  difference  in  strength  of  steel  6-797  between  the  temperatures 
'>jl4P  and  587°  Fahr.  is  21,200  pounds  per  square  inch. 

After  passing  the  temperature  of  maximum  tenacity  the  strengths 
of  the  several  grades  of  metal  decrease  as  the  temperature  increases ; 
which  is  shown  in  the  diagram  by  gradually  converging  lines. 

The  slope  of  the  lines  representing  the  highest  carbon  bars  is  greatest, 

ad  while  in  general  the  bars  which  are  strongest  cold,  remain  in  the 
ame  relative  position  with  reference  to  the  others ;  yet,  at  the  tempera- 

ir©  of  1600^  Fahr.  they  have  approached  each  other,  and  range  in  ten- 
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sile  strength  between  10,000  and  20,000  pounds  per  square  inch.  At 
70O  Fahr.  the  range  in  tensile  strength  extends  from  52,620  pounds  per 
square  inch  to  155,400  pounds  per  square  inch. 

In  the  diagrams  lines  have  l)een  drawn  through  the  points  which 
represent  the  strength  and  temperature  of  individual  tests.  Where  two 
specimens  were  tested  at  nearly  the  same  temperature,  and  varying  ia 
strength,  a  medial  line  is  shown,  with  the  strcnfith  of  the  specimens  in- 
dicated by  round  dots  on  the  diagram,  or  in  the  absence  of  the  dots  a 
cross  is  used  to  show  that  the  curve  at  that  point  is  the  mean  of  two 
tests. 

Diagrams  2  to  11,  inclusive,  show  curves  of  elastic  limit,  tensile 
strength,  and  stress  on  the  ruptured  section  for  each  grade  of  steel. 

It  appears  that  the  elastic  limit  diminishes  as  the  temperature  in- 
creases throughout  the  series. 

The  elastic  limit  in  these  tests  has  been  established  as  that  load  at 
which  a  decided  change  in  the  rate  of  elongation  begins. 

With  the  mild  grades  of  steel,  and  particularly  at  those  temperatures 
at  which  yielding  continues  under  loads  lower  than  those  the  metal  had 
previously  sustained,  there  is  very  little  difficulty*  experienced  in  identi- 
fying the  load  at  the  elastic  limit  according  to  this  definition. 

Wiih  hard  metal  there  is  not  so  pronounced  a  difference  in  the  rate 
of  elongation  at  any  Joiid,  and  there  is  a  corresponding  uncertainty 
where  to  place  the  elastic  limit. 

The  expression  '*  elastic  limit,"  in  fact,  is  used  to  indicate  the  first  de- 
cided change  m  the  rate  of  elongation  which  occurs  under  increasing 
stresses,  instead  of  that  meaning  of  the  term  which  might  be  taken  to 
siguily  the  maximum  load  which  does  not  cause  permanent  set. 

Under  higher  temperatures  eli'orts  to  identify  even  an  approximate 
elastic  limit  yield  results  more  or  less  unsatisfactory. 

With  this  brief  explanation  it  is  not  thought  that  misunderstanding 
will  arise,  nor  that  statements  of  elastic  limit  here  given  will  be  taken 
to  signify  beyond  what  is  intended. 

The  curves  of  stress  on  the  ruptured  section  bear,  for  the  most  part, 
a  general  resemblance  to  the  curves  of  tensile  strength.  This  feature 
of  the  test  may  be  modified  by  differences  in  rate  of  application  of 
stress. 

The  behavior  of  a  number  of  individual  specimens  is  shown  by  dia- 
grams 12  to  21,  inclusive.  From  these  and  the  details  of  the  tests  it 
will  be  seen  that  at  certain  temperatures,  between  zero  and  545^  Fahr., 
the  several  grades  of  metal  exhibit  decided  yielding  under  loads  which 
are  in  the  vicinity  of  the  elastic  limit,  and  the  stretch  is  continued  after 
this  rapid  yielding  is  begun  under  reduced  loads.  In  the  milder  steels 
this  is  a  more  prominent  feature  than  in  the  harder  metal. 

As  the  temperature  is  increased  the  metal  loses  this  tendency,  and 
a  gradual  increase  in  the  elongation  then  accompanies  the  application 
of  each  higher  load. 

Kemarkable  phenomena  are  displayed  in  the  vicinity  of  200°  to  400° 
Fahr.;  at  intervals  throbs  are  felt,  at  which  time  there  are  periods  of 
relaxation  of  the  metal,  and  rapid  stretch  without  increase  of  load,  or 
even  under  slightly  reduced  loads,  followed  by  periods  of  abnormal 
rigidity. 

Specimen  No.  1747,  .20  per  cent  carbon  at  437^  Fahr.,  and  specimen 
No.  1755,  .31  ])er  cent,  carbon  at  223^  Fahr.,  are  striking  examples  of 
this  peculiar  behavior.  Attention  was  called  to  this  behavior  in  an 
earlier  report  while  describing  the  observations  made  upon  the  con- 
tractile force  of  some  wrought-iron  bars  when  they  were  cooled  from 
high  temperatures. 
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Hence  we  observe  the  same  phenomena  under  rising  and  under  fall- 
ing temperatures,  and  also  note  the  fact  that  this  unstable  condition 
under  stress  occurs  at  the  time  in  which  the  metal  under  rising  tem- 
peratures is  gaming  in  strength. 

The  details,  and  the  diagrams  constructed  therefrom,  show  tlie  steels 
possess  greater  rigidity;  that  is,  have  less  elongation  under  stress  at 
temperatures  between  300^  and  about  650^  Fahr.  than  when  tested  at 
either  higher  or  lower  temperatures,  so  lar  as  relates  to  tliose  parts  of 
the  curves  which  are  between  loads  somewhat  exceeding  the  elastic 
limits  and  up  to  the  tensile  strength  of  the  metal. 

The  inHuence  of  the  temperature  of  the  metal  on  the  contraction  of 
ai-ea  is  shown,  although  indivulual  cases  exhibii  variations  from  mean 
results.  Diagrams  22  and  21^  were  constructed  to  show  this  feature  in 
a  connected  manner,  in  which  we  see  a  general  t(*ndency  to  fracture 
with  less  contraction  of  area  up  to  a  temperature  of  400o  to  6(KP  l^'ahr. 

In  the  vicinity  oi  this  range  of  temperature  a  number  of  the  bars 
fractured  obliquely  across  tht-ir  stems,  the  fractures  of  which  at  higher 
or  lower  temperatures  were  square  across. 

This  behavior  is  signiticant,  inasmuch  as  it  appears  to  connect  the 
tensile  tests  with  the  brittleness  observed  at  these  temperatures  in 
bending  tests. 

After  passing  the  temperature  of  minimum  contraction  there  is  a 
gradual  increase  in  this  value  up  to  the  highest  temperatures  reached; 
one  bar  (No.  1782)  of  steel,  marked  4-795,  reached  a  contraction  of  08.D 
per  cent.    This  bar  was  fractured  at  the  temperatuie  of  1572<^  Fahr. 

Bars  marked  8-750,  0-750,  and  10-334  are  peculiar  in  showing  a  stage 
of  diminished  contraction  at  1100  to  1200<^  Fahr.  These  bars  also  form 
a  group  by  themselves  as  regards  tensile  strength,  and  shown  by  the 
curves  on  diagram  No.  1. 

Although  the  contraction  of  area  reached  highest  values  at  the  most 
elevated  temperatures,  yet  the  general  elongation  was  less  than  at 
moderate  temperatures.  An  examination  of  the  elongation  of  the  inch 
sections  measured  alter  fracture  will  best  show  this  fact. 

In  the  tabulated  results  is  a  column  stating  the  elongation  at  the  time 
the  maximum  tensile  stress  was  reached,  which  api)roximately  iiuli- 
cates  the  general  elongation ;  not  however  strictly  so,  because  even 
with  a  slow  application  of  stress  there  takes  phice  some  local  contrac- 
tion before  the  load  sensibly  diminishes,  which  makes  the  general  elon- 
gation  appear  too  large  in  a  short  specimen. 

In  addition  to  the  tests  made  at  a  fairly  uniform  rate  of  speed,  other 
tests  were  made  in  which  rupture  was  caused  in  a  few  seconds  of  time, 
or  at  least  the  time  in  reaching  the  maximum  stress  was  from  two  to 
eight  seconds. 

From  the  temperature  of  the  testing  room  to-about  600o  the  observa- 
ble variation  in  strength  was  slight;  from  this  temperature  upwards 
the  strength  of  the  bars  in  the  rapid  tests  much  exceede<l  the  strength 
)f  the  slowly  ruptured  bars. 

These  observations  were  confined  to  hard  metal  which  does  not  have 
arge  ductility  at  lower  temperatures.  The  same  kind  of  tests  will  be 
iiade,  using  metal  which  is  ductile  at  atmospheric  temperatures. 

Diagram  No.  0  shows  the  plotted  results  of  rapid  tests  of  steel  bars, 
larked  8-750.    At  the  temperature  of  141 0^  the  ordinary  test  exhib- 

[?d  a  tensile  strength  of  33,240  pounds  per  square  inch,  whereas  at 
je  same  temperature  a  bar  tested  in  two  seconds  showed  63,000 
ounds  per  square  inch.    This  is  an  extreme  example  of  the  difference 

apparent  tensile  strengtii  at  elevated  temperatures  between  moder- 

3  and  rapid  tests.  \ 
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Among  the  details  of  the  testa  will  be  found  bars  which,  on  the  other 
hand,  have  been  exposed  to  stresses  for  longer  periods  of  time  than  em- 
ployed in  the  ordinary  tests,  the  interval  under  stress  being  stated  in 
the  column  of  remarkw. 

Loads  within  the  elastic  limit  produce  their  fiill  effects  at  once,  so  far 
as  observable  elongation  is  concerned ;  after  this  limit  is  passed  there 
is  sluggishness  in  responding  to  the  influence  of  stress,  requiring  con- 
siderable time  to  overcome. 

The  rate  of  flow,  however,  increases  with  the  stress,  and  before  the 
maximum  stress  is  reached  a  greater  elongation  is  produced  by  a  load 
acting  one  minute  than  the  immediate  elongation  due  an  increased  load 
of,  say,  1,000  pounds  per  square  inch  or  more. 

Fracture  has  been  reached  after  long  exposure  of  the  metal  to  a  con- 
stant stress,  in  which  experiment  the  rate  of  elongation  continued  prac- 
tically uniform  for  upwards  of  an  hour,  after  which  the  rate  augraeiited 
and  became  very  rapid  immediately  preceding  rupture. 

The  effect  of  straining  hot  upon  the  tensile  strength  of  bars  subse- 
quently ruptured  cold  was  determined  at  different  temperatures,  and 
under  different  loads. 

Diagrams  Nos.  24  to  27  exhibit  many  of  the  results  of  this  cLass.  The 
tensile  stress  applied  to  the  bar  when  hot  is  reduced  to  pounds  per 
square  inch  on  the  basis  of  the  original  sectional  area  of  the  bar,  and 
on  the  same  basis  one  set  of  figures  give  the  elastic  limit  and  tensile 
strength  when  ruptured  cold. 

The  elastic  limit  and  tensile  strength  is  also  given  in  pounds  per 
square  inch  referred  to  the  minimum  section  measured  at  the  comple- 
tion of  the  hot  test.  If  the  sectional  area  was  not  much  reduced  locally 
these  two  sets  of  figures  do  not  differ  largely. 

The  distinction  here  made  between  the  stress  per  square  inch  on  the 
reduced  area  of  the  hot  strained  bar  and  the  stress  on  the  ruptured 
section  of  the  bar  at  the  time  of  fracture,  as  given  in  other  tests,  will  be 
recognized. 

The  results  with  bars  marked  7-823  show  that  overstraining  with 
stresses  exceeding  the  elastic  limits  of  the  bars,  both  at  the  temperature 
then  employed  and  when  cold,  materially  elevates  the  elastic  limit  when 
cooled,  but  without  producing  sensible  eff'ect  on  the  tensile  strength. 

If,  however,  the  straining  load  on  the  hot  bar  approaches  the  tensile 
strength,  the  bar  when  cooled  may  have  a  tensile  strength  exceeding 
the  ordinary  cold  test;  examples  are  furnished  in  bars  Nos.  1780  and 
1882  of  steel  4-795,  ISTo.  1889  of  steel  6-707,  and  Nos.  1969  and  1970  of 
steel  10-334.  These  tests  are  included  in  the  range  of  temperature  be- 
tween 3350  and  7400  Fahr. 

As  higher  tera]>eratures  are  reached  there  is  a  marked  reduction  in 
both  elastic  limit  and  tensile  strength  of  the  cooled  bar.  Bars  marked 
10-334  furnish  most  of  the  examples  belonging  to  the  highest  tempera- 
tures, and  this  grade  of  steel  exhibits  greater  reduction  than  bars  of 
lower  carbon.  The  annealing  effect  of  high  temperature  is  probably  a 
factor  in  producing  these  results. 

There  were  intervening  periods  of  rest  between  the  time  of  hot  strain- 
ing and  of  fracture,  which  are  stated  in  the  details. 

The  moduli  of  elasticity  were  computed  for  the  overstrained  hot  bars 
from  observations  made  when  cooled  to  70°  Fahr.  For  the  computations 
of  these  moduli  the  mean  sectional  areas  of  the  bars  were  used,  deter- 
mining the  mean  areas  from  the  elon.2fations  of  the  stems,  assuming  the 
volumes  of  the  specimens  remained  unchanged. 

It  is  not  evident  that  any  decided  chancre  in  the  modulus  of  elasticity 
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results  from  overstraining  the  metal  when  it  is  hot,  although  several 
bars  show  results  slightly  below  average  values. 

These  hot  bars  had  varying  periods  of  rest  between  the  times  of  hot 
straining  and  the  observations  made  when  cold. 

It  has  been  shown  in  earlier  tests  that  overstraining  of  some  wrought- 
iron  and  steel  bars  at  atmospheric  temperatures  effected  a  temporary 
reduction  in  the  modulus  of  elasticity  from  which  there  was  a  recovery 
after  a  period  of  rest. 

Wrought-iron  bars  marked  A  and  B  and  specimens  from  muck-bar 
axle  No.  5  behaved  in  a  similar  manner  to  the  mild  steel  bars. 

Bars  A  were  remarkable  for  the  high  elastic  limit  and  tensile  strength 
reached,  and  in  not  ehowing  evidence  of  being  red-short  until  the  high- 
est temperature,  1568^  Fahr.,  was  reached,  at  which  time  the  metal  be- 
gan to  show  signs  of  crumbling  under  stress. 

The  cast-iron  bars  displayed  inci^ased  tenacity  as  the  temperature 
increased,  and  retained  tliis  tendency  up  to  higher  temperatures  than 
the  wrought-iron  and  steel  bars.  Not  until  after  900^  Fahr.  was  exceeded 
was  there  a  reduction  in  strenpfth.  Under  the  highest  temperatures 
reacrhed  this  metal  began  to  crack  in  numerous  places  along  the  surface 
of  the  stem. 

The  description  of  the  color  of  the  surfaces  of  the  stems  and  fractured 
surfaces  refer  to  the  appearance  of  the  metal  after  it  had  cooled. 

SPECIFIC  GRAVITY  OF  STEEL  BARS. 

DETERMINATIONS  OF  METAL  TAKEN   FROM  THE  VICINITY  OP  FRACTURES   OP 

HOT  BARS. 


TensUe  tMt. 

Diameters. 

MarkR. 

Length. 



Specific 

gravity. 

Nam- 
ber. 

Temper- 
ature. 

^r 

Small 
end. 

Degrw* 

, 

Fahr. 

Inch, 

Inch. 

Inch. 

1770 

0 

1-833 

.81 

.69 

.48 

7.8470 

1858 

195 

1-833 

.82 

.72 

.51 

7.8541 

1860 

4dO 

l-8.>3 

.82 

.  72 

.57 

7.8592 

18«1 

»;m 

1-833 

.81 

.01 

.43 

7.8487 

1882 

1230 

1-833 

.82 

.(id 

.25 

7.8563 

1771 

0 

2-123 

.81 

.71 

.03 

7.8479    1 

1863 

201 

2-123 

.81 

.73 

.62 

7.8542    1 

1745 

384 

2-123 

.81 

.75 

.64 

7.8583    1 

}?8 

.'>45 

2-123 

.81 

.76 

.70 

7.8619    1 

668 

2-1 -ja 

.80 

.73 

.66 

7.8594 

1743 

1170 

2-123 

.81 

.68 

.38 

7.8524 

1750 

1397 

2-123 

.81 

.66 

.35 

7. 8512 

1887 

1572 

2-123 

.81 

.65 

.23 

7.8502 

1774 

0 

5-803 

.82 

.73 

.58 

7.8246 

1784 

503 

5-k03 

.82 

.73 

.70 

7.8376    1 

1787 

6d4 

5-803 

.81 

.73 

.09 

7.8398 

1883 

712 

5-803 

.81 

.74 

.55 

7.8339 

1884 

1113 

&-803 

.81 

.71 

.49 

7.8256 

1786 

1319 

^-803 

.81 

.76 

.47 

7.8369 

1776 

0 

7-823 

.81 

.75 

.71 

7.8297 

1927 

335 

7-823 

.81 

.74 

.71 

7.  8307 

1928 

421 

7-823 

,81 

.74 

.71 

7. 8289 

1924 

1024 

7-823 

.81 

.76 

.67 

7.8270 

1921 

1158 

7-823 

.81 

.72 

.53 

7.8222 

1925 

1503 

7-823 

.79 

.69 

.36 

7. 8198 

1922 

1627 

7-823 

.82 

.65 

.23 

7.82G8 

1957 

0 

10-334 

.82 

.76 

.75 

7.8082 

1971 

70 

10-334 

.81 

.76 

.75 

7.8020 

1969 

478 

10-334 

.81 

.77 

.70 

7.8097 

1970 

535 

10-334 

.81 

.78 

.76 

7.8073 

1968 

781 

10-334 

.85 

.76 

.76 

7.8096 

1967 

1362 

10-334 

.81 

.78 

.74 

7. 8126 

1966 

1505 

10-334 

.79 

.77 

.70 

7.8084 

1966 

1689 

10-334 

.80 

.74 

.68 

7.8001 

1964 

1694 

10-334 

.81 

.75 

.71 

7.8025 
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DETAILS  OF  TENSILE  TESTS, 

Jfo.  1770. 
Marks,  1-833. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Temperature,  (Y*  Pahr. 
Gauged  length,  6". 


Applied  loada. 

la  gauged  leDgtk. 

Bemarka. 

1 
Total. 

Pounds. 
1,000 
2,000 

Per  snuare 
incli. 

Pountls. 

2,000 

4.000 

20, 000 

30  000 

BloDgatioD. 

Set 

Inches. 
0. 

.0036 
.0055 
.  0073 
.0076 
.0078 
.Oo«0 
.0082 
.0061 
5        .0100 
{        .0326 
.0455 
.  1578 
.1058 
.1796 
.195 
.23 
.  275 
.335 
.40 
.49 
.65 
1.08 

Inch. 
0. 

Initial  load. 
BUMdc  limit 

• 

Tensile  streniTtlL 
At  time  of  raptare. 
=  34.2  per  cent 

.    10,000 

1     15,  0  0 

15.500            31,000 

•     16. 000             32, 000 

16,  .VK)             33, 000 

17.  OJO             3Y,  000 

17,  500            35, 000 

18, 000    '        36,  000 

18,  500            37  000 

19. 000    ,        38, 000 

19,  i^OO     '        39,000 

20,01)0             40,000   ' 



21.  OOO     1        42,000 

2:^  000     '        44,  000 

21,  f  00     ,        46, 000 
2*.  000     !        48,000 
25,000             50,000 
26,  000            52.  OOO 
2<,O0O             54,030 
27, 080            55,  300 
19,  500          117,  470 
0                      0 

1.71 

Fractured  2". 75  from  neck.    Appearance,  silky. 
Local  contraction,  1".6  each  side  of  fracture. 

Diameter  at  fracture,  ".40.    Area,  ".166  square  inch.    Contraction^ 
06.8  per  cent. 
Elongation  of  inch  sections,  ".20,  ".25,  ".69*,  ".45,  ",22. 
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No.  1807. 
Marks,  1-833. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Temperatore,  70o  Fahr. 
Gauged  length,  5''. 


253 


Applied  loada. 

In  ganged  length. 

Semarks. 

Total. 

Per  square 

Elongation. 

Set 

Potmd*. 
1,000 
5.000 
10,000 
15.000 
15.600 
10,000 
18,500 

15^000 
1ft.  000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
35.000 
28.000 
28,410 
18^100 
0 

Pownds. 
2,000 
10,000 
20,000 
90,000 
31,000 
32,000 
33.000 

LOM 

30,000 
82,000 
84.000 
38,000 
88,000 
40,000 
42,000 
44,000 
48,000 
48,000 
50,000 
52.000 
83,820 
109,040 

Inches, 
0. 

.0012 
.0028 
.0044 
.0040 
.0047 
.0049 

Inch, 
0. 

Initial  load. 
Xlastio  limit 

Tensile  strongth. 

Attiniooffractar©. 

=:84.4peroent. 

Ifell. 

.0121 
.0972 
.115 
.135 
.17 



.20 
.24 
.29 
,355 
.42 
.535 
.81 
1.18 

0 

1.72 

Fractured  3"  from  neck.    Appearance,  silky. 

Diameter  at  fracture,  ".46.     Area,  .166  square  inch.     Contraction, 
66.8  per  cent. 
Elongation  of  inch  sections,  ".20,  ",26,  ".69*,  ".36,  ".21. 
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^o.  1859. 
Marks,  1-833. 
Diameter,  ".798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  '^0050  in  6  inches. 
Estimated  temperatnre,  195^  Fahr. 
Gauged  length,  5", 


AppUedloftds. 

In  gMged  length. 

Suaarka. 

Total. 

Persanare 
inch. 

Set. 

Poundi, 
1,000 
14,000 
16,000 
16,000. 
16.100 

14,500 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22.000 
23,000 
25,0  0 
25,680 
18,500 

Paundt. 
2,000 
28,  (HM) 
30.000 
32,000 
32,200 

Loa 
29,000 
30,000 
32,000 
34,000 
36;  000 
88,000 
40,000 
42,000 
HOOO 
46,000 
60,000 
51,300 
102, 210 
0 

InehM. 
0. 

.0028 
.0026 
.0029 

InOL 
6. 

Initial  load. 
ElastioUnO^. 

TcDsilo  atarengtb. 
Attimeoffractare. 
=  27.0  per  cent. 

dfoiil 

.0221 
.0826 
.0834 
.1102 
.1160 
.1495 
.1755 
.2095 
.2595 
.3229 
.62 
1.12 



1.35 

Fractured  at  middle  of  stem.  Appearance,  silky ;  no  change  in  color. 
Gup- shaped  end.    Surface  of  stem  pale  yellow  color. 

Local  contraction  1"  each  side  of  i'racture. 

Diameter  at  fracture,  ^^48.  Area,  .181  square  inch.  ContTactaon, 
63.8  per  cent. 

Elongation  of  inch  sections,  'M5,  'M9,  ''.64*,  '^21,  'M6. 


S 
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No.  1740. 
Marks,  1-833. 
Diameter,  ''.79S. 
Sectional  area,  ,50  square  inch. 
Expansion,  ".0107  in  6  inches. 
Estimated  temperature,  334P  Fahr. 
Gauged  length,  5". 


Applied  IcwdA. 

In  gaaged  length. 

Bem»rks. 

Total. 

Perd4iuare 
inch. 

Elongation. 

Set. 

Pounds. 

1.000 

.5,000 

10,000 

13,000 

Pounds. 

2,000 
10,000 
20,000 
26,000 
28.000 
20.  000 

30.000 
ni  nnn 

Inches. 

0. 

.0003 

.0011 

.0016 

Inch. 
0. 

iDitialload. 
ElMtlo  limit. 

Throbg. 

Tensile  strength. 

At  time  of  fracture. 
=  20.4  per  cent. 

14,000 
14,500 

.0021 
.0026 
5       .0080 
{       . 0535 
.0607 
.0614 
.0762 

15,000 

15  5()0 

lei  000   '      :t*j'  000 

18,000 
20  coo 

36  000 

40,000               .0840 
U,  000              .  1302 
48,000    .          .1547 
52,0<H>              .20 
56, 000              .30 
60,  000              .  40 
62.000              .41 
..     ....             -S.T 

22^000 

1     24,000 

26,000 

28  000 

aoiooo 

,     31, 000 

30  0<:0 

'     29,000 
1     26, 000 

.91 

113, 120 
0 

1           0 

1.02 

Fractured  l".3o  from  neck     Appearance,  silky. 
Local  contraction,  ".8  each  side  of  fracture. 
Diameter  at  fracture,  ''.53.     Area,  .221  square  incli. 
per  cent. 


Contraction,  55.8 


Elongation  of  inch  sections:  ".37*,  ".27,  ".15,  ".12,  ".11. 
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No.  1800. 

DimiietfT,  ";79S. 
triectioTUil  area,  ,5i)  8(|uare  iiicli. 
Mvpan.sion,  ".0158  in  6  inches. 
Estiinati'tl  temperature  460^  Fahr.     i 
Gauged  l*'iif;th,  5". 


Tensile  streoKtb. 
At  time  of  fracture. 
25.6  per  cent. 


Frsictiinnl,  :V'  from  neck,  Appea ranee,  silky;  no  cliangfe  in  color. 
Bmliicii  ol"  stem,  straw  color. 

Lociil  contraction,  ".9  eJich  side  of  fracture. 

Diameter  at  fracture,  ''.54.  Area.  .229  square  incb.  Contraction, 
54.2  per  cent. 

Eloegatioij  of  inch  sections:  'M5,  ".20,  ".53,*  ".25,  ",15, 
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Na  1742. 

Marks,  1-833. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 

Expansion,  '^0171  in  6  inches. 

Estimated  temperature,  492<^  Fahr. 

Gauged  length,  5'^ 
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In  g»nced  leogth. 

Benvki. 

Total. 

Per  ami  we 

Set. 

PotMuto. 

1«000 

IQjOOO 

11,000 

usoo 

12,000 
12,000 
13.000 

PoufuU. 
2,000 

^Z 

23,000 
34.000 
25,808 

«t  AM 

Inch. 

0. 
.0007 
.0008 
.0014 
.0018 
.0024 
.0064 
M4felL 
.0181 
.0238 
.0888 
.0468 
.0662 

Inek, 
0. 

Initial  loftd. 
BMttoltBH. 

Tendle  strength. 

Attimeof  niptvre. 
=  18.6  per  oent. 

13,000             _,.^ 

12.000  1         24,000 
13,000  1            9ILM0 

14.000 
15,000 
16^000 
18.000 

24.000 
28,000 
28,000 
28,008 
80,000 
31,000 
32.000 
32,288 
80.000 
28,100 
0 

28,000 
30,000 
32,000 
38.000 

40,000  1          .0885 
44,000;         .1115 
48.000.         .14 
52,000            .17 
58,000            .22 
58,000            .26 

60.000  1          .28 

82.0001  .37 
64,000!          .40 
«,560  1          .46 

1          .78 

118,100 
0 

.88 

1 

Fractured  l'^40  from  neck.    Appearance,  silky ;  faint  straw  color. 
Surface  of  stem,  straw  colored. 

Local  contraction  '^9  each  side  of  fracture. 

Diameter  at  fracture,  '^53.    Area,  .221  square  inch.    Contraction, 
55.8  per  cent. 

Elongation  of  inch  sections:  ".20,  ".42«,  'M2,  'M2,  'MO,  ''.09. 
H.  Ex.  46 17 
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No.   1741. 
Marks,  1^33. 
Diameter,  "JdS. 
Sectioual  area,  ,oO  square  inch. 
Expanaion,  ^'.0221  id  (>  iiichew. 
Estimated  temperature,  t>UP  Falir. 
Gauged  leogtli,  5^'. 


Applied  loadA. 


Total.    ^tTsqnare 
I       men. 


Foundt. 
t.ono 

10,  WW 

11,  00ft 

11,  TriHi 

12,  (lOfl 

I  :i,  0!K* 

l4,ftftU 
Iflv  <«>0 
]  K,  ndfi 
■Jft.  ftOfl 
'A  WW 

aajiOft 

'28,  iXJft 
L'«,  )Klft 

32.a*Jft 

Sfi,  TtOO 
0 


/VniifnJ*.  Inch.  Inch, 

2,WKI  ft.  I        0. 

lfi.000  .(HH4     I 

IHJKH)  I           ,01121  ...*..„. 

lU.OOO  ft[j:Sfi  '.„...... 

i^ojjoo  I       .oor.D   ! 

*Jl,(MHi  ,ficn^fi  ,--^.,. 

.^;.\ofto  .flUK    ... 

^6  OOft  .ft^rt  ..►-.. 

:;H.tmft  .u\m    , 

;42.<H>t^  ,          or^NT          

:^fijKift  tisio    1. ,, 

ifl.  (MM)  .(vfllOil       .. .. 

4J.fttl<l  .lL^4fP      ,., 

4H,l»flft  .  U^j  ........ 

,V2, 0'lO  .17  ........ 

,'ifi,illNl  ,2a  .„,„„ 

3JI,  (Iftf (  .  -i?  ........ 

«0,<H)<J  .29            

6:;,«oo  -:u        

u,mi  u  ........ 

«5,20fl  .34  L....... 

ns,7i^  L.. [, , 

ft  .8S  .,.,„, 


IleiDflr'kB. 


Initkl  load 
Elliptic  UuieL. 


At  timp  orrnpttiriv 
=rn,l'fi>ci  cent. 


Fraetiired  ^^S(i  from  neck,  AiTijearauce^  silky ;  faint  straw  enlor,  Hur- 
face  of  stem  varies  froiu  juirplt*  to  bine. 

Local  contraetion  reaches  to  the  iienk  anil  l'^  i'vmn  fracture. 

Diameter  at  fracture,  "..14,  Area,  .H-'l^  stpiare  iiicli,  routraeticm, 
5Lli  i^er  ceut, 

Elouijatioii  of  iiicli  sections:  'WO,  ",10,  ".10,  ",13,  ",45*, 
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No;  1735. 
Marks,  1-833. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0280  in  6  inches. 
Estimated  temperature,  731^  Fahr. 
Ganged  lengtii,  &\ 


In  ganged  length. 

Bemarka. 

TotaL 

Per  square 

Set. 

11,500 
20.000 
21.000 
22.000 
23.000 
34.<XN> 
25,000 
26,000 
2Q.50O 
27,000 
27.080 
16,000 

Ptmndt. 
23,000 
40.000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
58,000 
54,000 
54,160 
88,400 

Inch, 

InOi. 

Tensile  etrengifa. 
At  time  of  fracture. 

.16 

.18 

.215 

.265 

.80 

.36 

.46 

.65 

.68 

.81 

Fractured  '^80  from  neck.    Appearance,  srlky ;  blue,  black  color. 
Surface  of  stem,  blue  black,  interspersed  with  darker  spots. 
Local  contraction  reaches  to  the  neck  and  I'M  from^acture. 
Mean  diameter  of  stem  away  from  place  of  rupture,  '^75  =  .442  square 
inch. 
Diameter  at  fracture,  '^48.    Area,  .181  square  inch. 
Contraction,  63.8  per  cent. 


260  TESTS   OP   IRON,    STEEL,    AND   OITIER   MATERIALS. 

No.  1739, 
Mark8, 1-833. 
Diameter,  ''.708. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0314  in  0  inches. 
Estimated  temperature,  845^  Fahr. 
Ganged  length,  5". 


AppUed  loads. 

In  ganged  length. 

B««narks. 

Total. 

Persgiiare 

Elongation. 

Sot. 

Pounds. 

1,000 

7O0O 

8,000 

8,^00 

9,000 

9,500 

10,000 

10,500 

11.000 

12,000 

18,000 

14,000 

1^000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

28,000 

24,000 

25,000 

26.000 

27,000 

28.000 

28,620 

18,800 

Pounds, 
2.000 
14,000 
16,000 
17,000 
18,009 
19,000 
20.000 
21.000 
22.000 
24,000 
26.000 
28.000 
80,000 
32,000 
84.000 
36,000 
88,000 
40,000 
42,000^ 
44.000* 
46,000 
48,000 
50,000 
62,000 
54.000 
56,000 
57.240 

103,870 

Inehss. 
0. 

.0014 
.0025 
.0061 
.0048 
.0068 
.0092 
.0121 
.0157 
.0244 
.0841 
.0459 
.0508 
.0757 
.0869 
.1000 
.1174 
.1890 
.166 
.19 
.215 
.255 
.30 
.35 
.44 
.61 
.95 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
Attimeofrnptare. 
=  29.0  per  oent. 

1.45 

Fractnred  1".10  from  neck.  Appearance,  silky.  Surfaces  of  firaotoro 
and  stem,  dark  bine  color. 

Local  contraction,  1"  each  side  of  fractnre. 

Diameter  at  fractore,  ".48.  Area,  .181  square  inch.  Contraction,  633 
per  cent. 

Elongation  of  inch  sections:  ".64»,  ".26,  ".19,  ".19,  ".17. 


"^ 


TBSTS   OF  IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  1861. 

Marks,  1-833. 

Diameter,  ".798. 

Sectiooal  area,  .50  sqnare  inch. 

Expansion,  ".0350  in  6  inches. 

Estimatt^  temperature,  934^  Fahr. 

Ganged  length,  6". 
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AppUedioids. 

In  ganged  length. 

Be»>rk». 

Totel. 

Persqiitfe 
inch. 

BlongAtion. 

Set. 

Pound*. 
1.000 
7,000 
8^000 
0,000 
10,000 
11.000 
12,000 
13.000 
14,000 
15.000 
16.000 
17,000 
18,000 
10,000 

20,000 
20,060 

21,400 

11,600 
0 

PmmdM. 
2,000 
14,000 
16,000 
18^000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
86^000 
38,000 

40,000j 

41, 000 1 

42,800 
02,060 

InchM. 
0. 

.0014 
.0035 
.0071 
.0135 
.0233 
.0340 
.0404 
.0670 
.0680 
.1184 
.1428 
.1876 
.2510 
.3716 
.4266 
.635 
.845 
1.13 
1.37' 

Inek, 
0. 

Initial  load. 

TensUestrangtii. 

Attlmeof  fimotnn. 
=  45.6j»etoent 

Fractured  2*'M  from  neck.  Appearance,  silky.  Surfaces  of  fracture 
and  stem,  blue-black. 

Local  contraction,  V*  each  side  of  fi»cture. 

Diameter  at  fracture,  '^40.  Area,  .126  sqnare  inch.  Contraction,  74.8 
percent. 

Blongation  of  inch  sections:  ''.21,  ".31,  ".45,  ".99*,  ".32. 
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TESTS  OF   IRON;  STEEL,  AND   OTHER  MATERIALS. 


No.  1738. 
Marks,  l-SSS. 
Diameter,  ''.798. 
Sectional  area,  .50  sqnare  inch. 
Expansion,  ".0385  in  6  inches. 
Estimated  temperature,  1,021^  Fahr. 
Ganged  length,  5". 


In  ganged  length. 

Benwrke. 

ToUL 

Per  MOftre 

Klongntion. 

Set. 

Paundt. 
3,000 
3,000 
4,000 
5,000 
0.000 
7,000 
7.500 

8,000 

8,500 
9,000 
9.500 
9,000 
0 

Poundt. 
4,000 
0.000 
8,000 
10,000 
12,000 
14,000 
16,000 

18,000 

17,000 
18,000 
19,000 
19,200 

Indu§. 
0. 

.0008 

.0029 

.0063 

.0118 

.0189 

.0301 

S      .0458 

\       .0007 

.0984 

.1380 

.2226 

.88 

1.31 

Inch. 
0. 

IniiSnllond. 
Elastio  limit 

Ten«Ue  strength. 
«26w  2  per  cent. 

Fractured  2''.1^  firom  neck.  Appearance,  silky.  Fracture  and  sur- 
face of  stem,  bine-black  color. 

Local  contraction,  V'.6  each  side  of  fracture.* 

Diameter  at  fracture,  '^24.  Area,  .0452  square  inch.  Oonbraction, 
90.9  per  cent 

Elongation  of  inch  sections :  ".12,  r'.03»,  ".12,  ".03,  ".01. 


TESTS   OF   IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  1787. 

Marks,  1-833. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Expansion,  '^.0395  in  6  inches. 

Estimated  temperatare,  l,045o  Fahr. 

Ganged  length,  &'. 
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Appltodlonda. 

InSMgwIlaiifth. 

B«mHlu. 

Total. 

Peraqaue 

Set. 

Poimdf. 
1,000 
2^000 
3,000 
4,000 
5,000 
8.000 
7,000 
7.500 
8,000 
8,500 
9,000 
0,500 
10^000 
10.600 
11.000 
11,500 
12,000 
12,500 
0 

Pbtmd*. 
2,000 
4,000 
8,000 
8.000 
10.000 
12,000 
14,000 
15,000 
18.000 
17,000 
18^000 
19,000 
20,000 
21,000 
22.000 
28.000 
24,000 
25^000 
0 

InoksM. 

0. 

.0014 
.0027 
.0038 
.0008 
.0087 
.0188 
.0194 
.0280 
.0881 
.0418 
.0629 
.0790 
.0887 
.1218 
.1610 
.22 
.50 

1.48 

Inch. 
0. 

InitUaioad. 
BlMtie  limit. 

Teoailft  itraDgtli. 
=  28.6  per  oent 

Fractured  !^'.25  from  neck.    Appearance,  silky ;  dark  blue  color. 
SurfiAce  of  stem,  dark  blue,  with  darker  spots. 
Local  contraction,  V'.^  each  side  of  fracture. 

Diameter  at  fitM^ture,  '^.29.    Area,  .066  square  inch.    Oontraction, 
86.8  per  cent 
Elongation  of  inch  sections:  ''.05,  'MO,  ".23,  ".98*,  ".09. 


!  ?; 


it 

;i 
I 


264  TESTS   OF   IRON,    ST^L,    AND   OTHER   MATERIALS. 

1^0.  1862. 

Mark,  1-833. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Expansion,  "M72  in  6  inches. 

Estimated  temperature,  1,235^  Fahr. 

Ganged  length,  5^'. 


AppUed  loads. 

In  gMig«d  length. 

Remnrkfi. 

Toud. 

Persqaare 
inch. 

Elongation. 

Set. 

Foundt. 
1,000 
2,000 
3,000 
8,600 
4,000 
4,500 
6,000 
6.506 
0,000 
^500 
7,000 
7.600 
8,000 
8,600 
8,720 

0 

Pounds. 

2,000 

4.000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

18.000 

14,000 

16.000 

16.000 

17,000 

17,440 

0 

InehM. 
0. 

.0001 
.0012 
.0022 
.0038 
.0064 
.0096 
.0186 
.0621 
.0516 
.0786 
.1064 
.1914 
.2781 
.42 

1.08 

Inch, 
0. 

Initial  loud. 

Elastic  limit  (not  well  doflned). 

Tensile  strength. 
=  38.6  per  oent 

Fractured  2'^5  from  neck.  Appearance,  silky ;  dark  blue  color.  Sur- 
face of  stem,  dark  blue. 

Local  contraction,  T'.O  and  2*'  from  fracture. 

Diameter  at  fracture,  ^'.24.  Area,  .045  square  inch.  Contraction, 
91.0  per  cent. 

Elongation  of  inch  sections :  '^04,  ''.08,  ''.33,  r'.09»,  ".11. 


TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  1771. 
Marks,  2-123. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Temperature,  0©  Fahr. 
Gauged  length,  5''. 
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App1Ml«Mds. 

In  sMiged  length. 

RemarkB. 

ToteL 

'•'JSKT 

Set. 

PmifMif. 
1.000 
2.000 
10.000 
15.000 
16.000 
17.000 
18.000 
19.000 
20,000 

21.000 

21.600 
22.000 
23.000 
24^000 
26.000 
26^000 
27.000 
28.000 
20.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 

SKooo 

36.060 
31,700 

PoundM. 
2.000 
4.000 
20,000 
30.000 
32.000 
34.000 
36,000 
38.000 
40,000 

42,000 

sss 

46^000 
48,000 

60,000 
62,000 
HOOO 
56,000 
58^000 
60^000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
72.100 
116.120 
0 

0. 

.0010 
.0023 
.0045 
.0040 
.0063 
.0055 
.0068 
.0057 
(       .0062 
>       .0444 
.0020 
.0004 
.1060 
.1206 
.     .1354 

•.}« 

.185 

.21 

.285 

.265 

.305 

.356 

.485 

.545 

.835 

.015 

Jneh. 
0. 

Initial  loftd. 
SlMtio  limit. 

Tensile  strength. 
At  time  of  niptnie. 
=  2«.2  per  cent. 

L81 

Fractured  at  middle  of  stem.    Appearance,  silkj. 

Local  contraction,  ".9  each  side  of  fractare. 

Diameter  at  fhMJtore,  "JS9.    Area,  .273  square  mch.    Contraction, 

*^ElSJgSSn  of  inch  sections:  ".17,  ".25,  ".49»,  ".23,  ".17. 
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tKSTS  OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  1,808. 
Marks,  2-123. 
Diameter,  ''.798. 
Sectional  area,  .50  square  incb. 
Temperature,  70©  Fahr. 
'  Ganged  length,  5'^ 


Applied  IomU. 

In  gsaged  length. 

-■  . 

Bemarks. 

Total. 

PecMuiAre 

Set 

Poundt. 
1.000 
5,000 
10,000 
15,000 
16.000 
17,000 
18,000 
19.000 

18,000 
10,000 
20,000 
21,000 
22.000 
28.000 
24.000 
26.000 
26,000 
27,000 
28,000 
28,000 
80,000 
81.000 
82.000 
33,000 
84,000 
34.500 
84,580 

Pottfidt. 
2.000 
10.000 
20.000 
80,000 
82,000 
84,000 
86^000 
38,000 

LOA 

86.000 
38,000 
40.000 
42,000 
44.000 
40,000 
48,000 
50.000 
52,000 
54,000 
56.000 
56,000 
60.000 
62,000 
64.000 
66,000 
68.000 
60,000 
60,160 
0 

InehM. 
0. 

.0018 
.0080 
.0047 
.0061 
.0064 
.0057 
.0061 
dfell. 

.0110 

.0686 

.0768 

.0886 

.1028 

.1180 

.1841 

.16 

.175 

.20 

.225 

.26 

.286 

.84 

.40 

.48 

.61 

.77 

Inek. 
0. 

Initial  load. 

Blaatio  limit. 
=26.2  per  cent. 

1.31 

Fractured  l^'.OO  from  neck. 
Diameter  at  fracture,  '^61. 
41.6  per  cent. 
Elongation  of  inch  sections : 


Appearance,  silky. 
Area,  .292  square 


inch.    OcMitractioni 


.28,  ".48»,  '^23,  ''.21,  'M6. 


TESTS   OP   lEON,  STEEL,  AND   OTHER   MATEEIAL8. 

No.  1863. 
Marks,  2^123. 
Diamete.:,  ^'.798. 
Sectional  area,  .50  square  incb. 
Expansion,  '^0052  in  6  inches. 
Estimated  temperature,  201^  Fahr. 
Ganged  length,  &'. 
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IngMigedlAiiKth. 

ReuArkB. 

ToteL 

^•iSr* 

M. 

1,000 
6.000 
10,000 

u^ooo 

10^000 
17,000 

laooo 

18.  "^ 

17,000 
17,500 
18,000 
19^000 
20.000 
22,000 
24,000 
20^000 
28,000 
OOlOOO 
81.000 
81,000 
82  000 
88.780 
33,000 
38,220 
2.700 

POMMif. 

2,000 

10,000 
20,000 
30^000 
32,000 
81000 
80^000 
37,400 

Lot 
84,000 
86^000 
30^000 
36.000 
40,000 
44,000 
48,000 

Sooo 

64^000 

60,000 
62,000 
iB;200 
04.000 

05,660 
00,000  ' 
00,440 
112,500 
0 

0. 

.0016 
.0026 
.0048 
.0061 
.0058 
.0056 

Indi. 
0. 

InitUd  load. 
ElMttc  limit 

At  time  of  fracture. 
=20. 2  per  cent. 

dfiOi. 

.0148 

.0400 

.0686 

.0048 

.0610 

.1088 

.1428 

.1888 

.2467 

.3452 

.86 

.466 

.486 

.63 

.70 

.786 

LOl 

Fractured  V'J2f^  from  neck.  Appearance,  silky ;  no  chauge  in  color. 
Sur&oe  of  stem,  light  straw  color. 

Local  contraction,  V'J^  each  side  of  fracture. 

Diameter  at  fracture,  '^.68.  Area,  .264  square  inch.  Contraction, 
47.2  per  cent. 

Elongation  of  inch  sections:  'M2,  ';.14,  'M5,  ''.23,  ".Zl*. 


'I ; 
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TESTS   OF   IRON,    STEEL,    AND   OTHEE   MATERIALS. 


Ko.  1748. 

Marks,  2->123. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

ExpausioD,  ''.0094  in  6  inches. 

Estimated  temperatare,  306^  Fahr. 

Ganged  length,  5". 


ii 


I 


i  ■ 


.  I 
I 

i    I 


.1 


Applied  loads. 


Total. 


1,000 
5,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 

17,600 

17,000 
1R,000 
21.000 
22,000 
23,000 
24,000 
20.000 
96,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34.000 
34,700 
0 


Persqnare 
inch. 


BlonfTAtlon, 


Pownds. 
2,000 
10,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
3^000 

35.000 

Load 


In  ganged  lengtb. 


Inch. 

0. 

.0003 
.0014 
.0020 
.0023 
.0025 
.0028 
.0032 
.0033 
.0036 

(.0088 

{.0130 
fell. 


34,000 

.0861 

36,000 

.0674 

42.000 

.0641 

44,000 

.0848 

46,000 

.0866 

48,000 

.0950 

50,000 

.1002 

62,000 

.1221 

64,000 

.18 

56,000 

.16 

58,000 

.17 

60,000 

.19 

62,000 

.205 

64,000 

.26 

66.000 

.27 

68,000 

.31 

69,400 
0 

.63 

Set. 


0. 


Bemarka. 


Initial  load. 


Elaatio  limit. 


Throbs. 


Tensile  strongtli. 
=  12.6  per  cent 


Fractured  1".20  from  neck.  Appearance,  silky;  oblique  460.  No 
change  in  color. 

'  Sarface  of  stem,  pale  straw  color. 

Local  contraction  reaches  1"  each  side  of  fractnre. 

Diameter  at  fracture,  '^62.  Area,  .302  square  inch.  Gontraotion,  39.6 
percent. 

Elongation  of  inch  sections:  ''.30*,  ''.14,  ''.07,  ''.06,  ".06b 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1745. 
Marks,  2-123. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0125  in  6  inches. 
Estimated  temperature,  384^  Fahr. 
Gauged  length,  5". 
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Applied 


Tot*L 


Per 


«^X*~ElDiig.ti« 


In  gauged  length. 


Set. 


Benuurks. 


Pound*. 
1.000 
5.000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16C000 
17,000 
17,800 
18,000 

17.000 
18,000 
18,600 
10,000 
19,500 
20,000 
20.500 
21,000 
22,000 
23,000 
25,000 
26.000 
27,000 
29,000 
30,000 
31,000 
32.000 
33,000 

34,000 

85,000 
36,000 
37.000 
SiOOO 
0 


Poundt. 
2,000 
10,000 
20,000 
22,000 
2i,000 
26,000 
28,000 
80.000 
32,000 
34,000 
86,000 
36,000 

Load 
34.000 
38,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
44.000 
46.000 
50,000 
52,000 
54,000 
58,000 
60,000 
62.000 
64,000 
66,000 

68,000 

70,000 

72,000 

74,000 

112,580 

0 


Inch. 
0. 

—.0001 
.0009 
.0012 
.0016 
.0018 
.0022 
.0022 
.0026 
.0027 
.0928 
.0125 

felL 
.0487 
.0456 
.0469 
.0461 
.0469 
.0486 
.0514 
.0567 
.0765 
.0875 
.0973 
.0981 
.1289 
.1289 
.1729 
.18 
.185 
.186 
.19 
.27 
.40 
.41 
.41 


Initial  kNMi. 


KiMtio  limit. 


Tluobs. 


.75 


Tensile  etrength. 

Load  at  time  of  rapture. 

=  16.0  per  cent. 


Fractured  2".70  from  neck.  Appearance,  silky ;  no  change  in  color. 
Surface  of  stem,  pale  straw  colored. 

Local  contraction  reaches  1"  each  side  of  the  place  of  rupture. 

Diameter  at  firacture,  ".62.  Area,  .302  square  inch.  Contraction, 
39.6  per  cent. 

Elongation  of  inch  sections:  ".06,  ".10,  ".37»,  ".13,  ".09. 
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No.  1747. 
Marks,  2-123. 
Diameter,  ".798. 
SectioDal  area,  .50  square  fiiclu 
ExpaDSioD  ".0146  in  6  inches. 
Estimated  temperatare,  437^  Fafar. 
Gaaged  length,  5". 


AppUed  load*. 

In  gauged  length. 

Bemarkfl. 

Total. 

Per  square 
inon. 

Elongation. 

Set. 

Pimfids. 

1,000 
5,000 
10,000 
11.000 
12,000 
13,000 
14,000 
1&,000 
16,000 
17,000 
17,600 
J7,800 

17,000 
17,500 
18,000 
lg,60O 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
20,000 
27.000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
30,000 
87,000 
38.000 
36^700 

Poundt, 
2,000 
10,000 
20.000 
22.000 
24,000 
26,000 
28,000 
30,000 
32.000 
34.000 
36,000 
35,600 

Loi 
HOOO 
35,000 
36.000 
37,000 
38.000 
40,000 
42.000 
44,000 
46.000 
48,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70^000 
72,000 
74,000 
76,000 
77,400 
112,820 

Inch. 
0. 

.0002 
.0012 
.0016 
.0018 
.0022 
.0022 
.0024 
.0027 
.0028 
.0028 
.0036 
kdfeU. 

.0160 

.0308 

.0401 

.0402 

.0404 

.0520 

.0536 

.0673 

.0601 

.0820 

.0005 

.1005 

.1087 

.U37 

.1467 

.16 

.15 

.20 

.21 

.23 

.27 

.28 

.54 

.56 

Inch, 
0. 

InltJal  ]o«H. 

Elutic  hiDiL 

1 

^enflile  fltreni^tb. 
t^pad  ii«  tltDc  of  raptani. 
=  l0>0pfreent. 





35.200 

^0 

.88 

Fractured  1"  from  neck.  Appearance,  silky  j  oblique  53^.  Noebange 
in  color. 

Borface  of  stem,  straw  colored. 

Local  contraction  reaches  ".80  each  side  of  the  place  of  mptiire. 

Diameter  at  fracture,  ''.63.  Area,  .312  square  inch.  Contractioiij 
37.6  per  cent. 

Elongation  of  inch  sectioun;  ".29*j  'M7,  'M3,  ^'13,  "IL 
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No.  1746, 
Marks,  2-123. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ''.0189  in  6  inches. 
Estimated  temperature,  546^  Fahr. 
Ganged  length,  5". 


Applied  loads. 

Id  gaaged  length. 

Bemarka. 

TotaL 

PerMmare 

Blongatloii. 

Set. 

Fwndt, 
1.000 
5.000 
10.000 
11,000 
12.000 
13,000 
14.000 
15.000 
16.000 

15,000 
15,500 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
33.000 
24,000 
25,000 
26,000 
27.000 
28.000 
29.000 
80,000 
81,000 
32.000 
38.000 
84,000 
35,000 
86^000 
37,000 
88.000 
39,000 
39,080 
40,400 
37,400 
0 

Pound9, 
2.000 
10,000 
30.000 
22,000 
24.000 
26,000 
28,000 
80,000 
32;  000 

Load 
30,000 
31.000 
32,000 
34.000 
36,000 
38,000 
40,000 
42,000 
44.000 
46,000 
48,000 
60^000 
58,000 
54.000 
58.000 
58,000 
60,000 
68,000 
64^000 
66.000 
68.000 
70,000 
72,000 
74,000 
761000 
78,000 
79.060 
80,800 

105^950 

Inch. 
0. 

.0002 
.0010 
.0014 
.0018 
.0020 
.0024 
.0028 
.0049 
fell. 

.0178 

.0203 

.0227 

.0273 

.0866 

.0425 

.0488 

.0665 

.0666 

.0746 

.0821 

.0874 

.0663 

.1020 

.1100 

.1180 

.18 

.14 

.16 

.17 

.19 

.21 

.24 

.27 

.32 

.39 

.59 

.64 

Inch. 
0. 

Initial  load. 
Klaatlo  limit. 

Tensile  strenxtb. 
Load  at  time  ofroptore. 
=1&  6  per  cent. 

.78 

Fractured  1".18  from  neck.    Appearance,  silky.    Oblique  50^  with 
axis.    No  change  in  color. 

>  Surface  of  stem  varies  in  color  from  straw  to  purple,  the  purple  pre- 
dominating near  the  friMiture. 

Local  contraction  reaches  1"  each  side  of  the  place  of  rupture. 

Diameter  at  fracture,  ".67.    Area,  .953  square  inch.    Contraction,  29.4 

r  cent. 

Elongation  of  inch  sections:  ".09,  ".11,  ".12,  '{26*;  ".20», 
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No.  1749. 
Marks,  2-123. 
Diameter,  '^789. 
Sectional  area,  .50  square  inch. 
Expansion,  ^^0238  in  6  inches. 
Estimated  temperature,  668^  Fahr. 
Gauged  length,  ^\ 


\\\ 


Applied  IfMida. 

XngaafOdlangth. 

.-^ 

Total. 

'^-i^sr* 

ElongatUm. 

Seu 

PmtncU. 
1,000 
6,000 
6.000 
7,000 
8,000 
8,600 
9.000 
9.600 
10.000 
10,500 
11.000 
11,500 
12.000 
12,500 
18,000 
1.1,500 
14,000 
14.500 
15,000 
16.600 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22;  000 
28.000 
24,000 
26.000 
26^000 
27,000 
28,000 
29  000 
80.000 
81.000 
82.000 
88.000 
84.000 
85,000 
30.000 
87.000 
88,000 
89.000 
89,000 
35.100 
0 

2,000 
10,000 
12,000 
14,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22.000 
28.000 
24,000 
26,000 
20,000 
27.000 
28.000 
29,000 
80,000 
81,000 
82,000 
34.000 
80^000 
38.000 
40.000 
42.000 
44.000 
40^000 
48,000 
60,000 
68.000 
64.000 
50.000 
58,000 
00,000 
08.000 
64.000 
00.000 
08,000 
70.000 
72.000 
74.000 
70,000 
78^000 
79.200 
112.600 
0 

Inch. 

0. 

.0010 
.0018 
.0016 
.0020 
.0021 
.0024 
.0027 
.0032 
.0030 
.0045 
.0008 
.0099 

:SS 

.0175 

.0201 

.0261 

.0270 

.0908 

.0352 

.0441 

.0514 

.0694 

.0«70 

.08 

.006 

:}5 

.13 
.16 
.16 
.17 
.18 
.20 
.21 
.23 
.24 
.27 
.29 
.34 
.89 
.47 
.67 
.75 

JjuA. 
0. 

iBitiAllMld. 

EImUo  limit. 

1 

Tensile  strength. 
LoAdattimeofniptaxe. 
=19.8  per  cent. 

.99 

Fractured  ]''  from  neck.  Appearance,  silky  j  oblique  48<^;  purple 
color. 

Surface  of  stem,  dark  blue. 

Diameter  at  fracture,  '^63.  Area,  .312  square  inch.  Oontr  kion, 
37.6  per  cent. 

Elongation  of  inoh  sections :  ".13,  'M4,  'M6,  ".20,  ''.37», 
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No.  1864. 
Marks,  2-123. 
Diameter, '^7^8. 
Sectional  area,  .50  square  inch. 
Expansion,  '^0265  in  6  inches. 
Estimated  temperature,  736<^  Fahr. 
Gauged  length,  5'^ 


AppUedlMds. 

Baoiarkt. 

ToteL 

Pea- square 
Inoh. 

Sloiigatlmi. 

Set. 

Poundt. 

1,000 

5,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13.000 

14,000 

15,000 

18,000 

17,000 

18,000 

19,000 

20,000 

22,000 

24,000 

20,000 

PwmdM. 
2,000 
10,000 
12,000 
14.000 
18,000 
18,000 
20,000 
22,000 
24,000 
20,000 
28,000 
30,000 
32.000 
34.000 
30,000 
38,000 
40,000 
44.000 
48^000 
52.000 

0. 

.0019 
.0088 
.0028 
.0088 
.0089 
.0060 
.0087 
.0121 
.0100 
.0229 
.0289 
.<KI65 
.0444 
.0529 
.0001 
.0898 
.0009 
.1132 
.1362 
.1061 
.2078 
.2721 
.32 
.886 
.64 
.61 

Jnek, 
0. 

InltUlloid. 
XlMtio  limit. 

TonsUe  strttngtii. 
Attimeoffraotare. 
==  24.8  p«r  MDt. 

28,000    :        fi&OOO 

30.000 
82.000 
33,000 
34,000 
35.000 
35^000 
25.900 

00,000 
04,000 
08,000 

08,000 
70,000 
70,120 
108,880 
0 

1.24 

Fractured  3'^  fix>m  neck.  Appearance,  silky ;  dark-blue  color.  Sur- 
face of  stem,  dark  blue.  * 

Local  contraction,  V  each  side  of  fracture. 

Diameter  at  fracture,  '^55.  Area,  .238  square  inch.  Contraction, 
52.4  per  cent. 

Elongation  of  inch  sections,  'Ml,  '^21,  ",60*,  '',21,  'Ml, 

H,  Ex.  45 -18 
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No.  1751. 

MiiTks,  2-123, 

Diatnet<5is  'JUS. 

3e€tiotial  areii,  M\  square  inch, 

ExpaD^iou,  '\0282  in  6  inches. 

Estimate  temperature,  77&<^  Falir. 

Gauged  lengthy  5". 


AjipUedlMd*. 

itigftiig«di^fth. 

B«iiftrk>. 

ToUI.    '^'j^X"* 

Elouiiiltoii. 

Sttk 

i 
Fmndt,  \   Fvund*. 
tOOO    1          2,000 
2  000             4.0(ia 

Jntha. 
0. 
.0006 
.0015 
.0018 
.0024 
.0031 
.OO^O 
.0047 
.0050 
.0004 
.tJOSO 
.0009 
.0123 
.OU'i 
.0104 
.01U6 
.026g 
.41333 
.0427 
.0M4 
.0633 
,0731 
.10 
.11 
.13 
.16 
.105 
.10 
.20 
.23 
.20 

.^ 
.47 

.71 

Oi, 

iDUIallcMd, 
ElMlielLmlt. 

At  Umc  of  rDpttueu 
=  20.2  per  cent. 

3,000 
4.000 

a,  000 

fi,00O 

tIdoo 

8^000 
8.&00 
.  0,000 
B^SOO 
10.000 
10,MH» 
11,000 

0,000 
a  000 
10.000 
12.000 

Hooo 

10,000 
17,000 

la^oflo 

19,000 
20,000 
21,000 
e^  ono 

*'*'***'*"■ 

11.500            23,000 
12.000     ,        24,000 
13,000            20;  000 
14.000     \        28^000 

lA  0(10    '      Aft  am 

UOOO 
17,000 

mooe 

10,000 
39.000 

21,000 
23,000 
23,000 
24,Ut^0 
B5.OO0 
24,000 
27,  OW 
2R,000 
20.000 

ao.ooo 

30,600 

21,000 

0 

32,000 

3ioen 

3fi,0O0 
3S,0O0 
40,000 
42.000 
44,000 
40,000 
48,000 
BO,  000 

54,000 
50^000 
58,000 
60,000 
31,200 
09,000 
0 

1.01 

Fractured  ''.90  from  Beck.    Appearanoe,  silky ;  dark-blue  color. 

Surface  of  stem,  dark  blue.  Local  contractiou  reaches  to  the  nect 
and  IJ"  from  fracture  iu  the  opposite  eud. 

Diameter  at  fracture,  ".53.  Area,  .212  square  inch.  Cod  traction 
67.6  per  cent. 

Elongation  of  inch  Bections/'.OOj  ".lOj  ".10,  ".14,  ".68*, 


TESTS   OF  IRON,   STEEL,    AND   OTHER  IIATERIALS. 

No.  1762. 
Marks,  2-123. 
Diameter,  ".798. 
Sectional  area,  .50  square  incli. 
Expansion,  ".0318  in  6  inches. 
Estimated  temperature,  869^  Fahr. 
Ganged  length,  5". 
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ApikUed  loftds. 

In  gMiged  length. 

Remaiks. 

ToteL 

Pera<ra«re 

Set 

Poumdg. 

1,000 

2.000 

8,000 

4,000 

5^000 

6.000 

0,600 

7,000 

7,600 

8»000 

8^600 

OlOOO 

81600 

10,000 

10,500 

11.000 

11,600 

12,000 

12,600 

13,000 

18,600 

14,000 

14,600 

15,000 

18.000 

17,000 

18,000 

10,000 

20,000 

21,000 

22.000 

24,000 
25^000 
28,000 
27,000 
28L00O 

28^800 

POMMli. 

2,000 
4.000 
6.000 
8.000 
10,000 
12,000 
18,000 
14,000 
16.000 
18,000 
17,000 
18.000 
10,000 
20,000 
21.000 
32,000 
23,000 
24.000 
26,000 
20^000 
37,000 
28,000 
20,000 
80,000 
82,000 
84,000 
38,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48^000 
60.000 
52,000 
64.000 
68,000 
68,000 
60,000 
96^080 

Inch, 

0. 

.0002 
.0004 
.0008 
.0008 
.0015 
.0017 
.0021 
.0028 
.0087 
.0084 
.0041 
.0050 
.0064 
.0083 
.0007 
.0120 
.0147 
.0177 
.0211 
.0248 
.0280 
.0881 
.0376 
.0473 
.0685 
.0008 
.0708 
.0034 

.ior2 

.1270 

.1430 

.176 

.10 

.226 

.20 

.316 

.42 

.885 

Jneh. 
0. 

Inituaiond. 

Tensile  slrangt^ 
Attlmeorraptiiie. 
»]a.2  per  cent. 

.01 

Fractured,  '^75  from  neck.    Appearance,  silky ;  dark-blae  color. 
Sorfifcce  of  stem,  dark  blue,  tinged  with  red. 
Local  contraction  to  neck  and  '^90  in  opposite  end. 
Diameter  at  fracture,  '^53.  Area,  .221  square  inch.   Oontraction,  66.8 
percent, 
^longatloii  of  inch  sections,  MO,  'MO,  '^09,  '^Jl^  ''Al\ 
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No.  1865. 
Marks,  2-123. 
DiaxDeter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ''.0354  in  6  inches. 
Estimated  temperature,  959^  Fahr. 
Ganged  length,  5". 


AppUed  loads. 

In  gauged  lengtiL 

BMBaika. 

TotaL 

PerMnare 

iDOh. 

Set. 

6!  000 
8,000 
8,000 
10,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
18,000 
20,000 
21,000 
22,000 
28,000 
34,000 
24,600 
26,000 
12,400 
0 

PtmndM. 
2,000 
10,000 
10^000 
18,000 
20,000 
21,200 
21^000 
24,000 
20.000 
28,000 
80.000 
82,000 
84,000 
80,000 
38,000 
40,000 
42.000 
44,000 
40,000 
48.000 
48,000 
60,000 
81,680 

0. 
.0008 

.0324 
.0037 
.0068 

JmA. 
0. 

Initial  load. 

Attimeorfraotoio. 
K  84.4  par  oant 

.0101 
.0160 
.0205 
.0280 
.0807 
.0461 
.0686 
.0740 
.0824 
.1100 
.1382 
.1708 
.2200 
.2875 
.8752 
.06 

L72 

Fractured  2".90  from  neck.  Appearance,  silky;  dark-blue  color 
Surface  of  stem,  dark  blue  with  brownish  cast. 

Local  contraction,  1"  each  side  of  firacture. 

Diameter  at  fracture,  ".44.  Area,  .152  square  inch.  Gontractioii 
69.6  per  cent. 

Elongation  of  inch  sections,  ".11,  ".20,  ".53»,  ".69»,  ".19. 


TESTS   OP   IKON,   STEEL,    AND   OTHER  MATERIALS. 

No.  1866, 
Marks,  2-123. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ''.0390  in  6  inches. 
Estimated  temperature,  1050<^  Fahr. 
Ganged  length,  5". 
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Ai»pUedloiid8. 

IngMigedleiifftb. 

BauATln. 

ToUL 

Personare 

ElonglitioB. 

Set. 

Pounds. 

1.600 

5.000 

7.000 

7,500 

8,000 

8^500 

9,000 

9^500 

10^000 

11.000 

12,000 

18,000 

14.600 

15^006 

16,000 

17,000 

18.000 

19,000 

19,500 

19^780 

0 

Poundt, 
2,000 
10.000 
14,000 
15,000 
16^000 
17.000 
18^000 
19,000 
20.000 
22,006 
24,006 
26,000 
28.000 
30.000 
32,000 
34,000 
36,600 
88.000 
39.000 
39,560 

InekM, 

0. 
.0065 
.0058 
.0065 
.0077 
.0087 
.6103 
.01)9 
.0154 
.0191 
.0288 
.0387 
.0499 
.0650 
.0839 
.1148 
.1481 
.2065 
.2879 
.38 

1.07 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 
=  21.4  p«r  cent. 

Fractured  ".70  &om  neck.  Appearance,  silky ;  blue  black  color.  Sur- 
face of  stem,  dark  blue. 

Local  contraction  reaches  to  the  neck,  and  1"  from  fracture. 

Diameter  at  fracture,  ".42.  Area,  .139  square  inch.  Contraction, 
72.2  per  cent. 

Elongation  of  inch  sections,  ".09,  ".07,  ".08,  ".13,  "•70». 


J 


I 
f- 

I-'- 
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No.  1743. 
Marks,  2-123. 
Diameter,  ''.798. 
Sectioiial  area,  50  square  inch. 
Expansion,  ''.0440  in  6  inches. 
Estimated  temperature,  1176<^  Fahr. 
Gauged  length,  5". 


1 


In  iCMigvd  length. 

Bemarks. 

ToUL 

Persimare 
inch. 

Elongation. 

Set. 

PmmdM. 

1,000 

2^000 

8,000 

4,000 

6,000 

0,000 

0,600 

7,000 

7500 

8,000 

8.500 

9.000 

9,500 

10,000 

11.000 

12,000 

13,000 

18,500 

13,680 

0 

Ptmndg, 

2,000 

<000 

8^000 

8,000 

10.000 

12,000 

18,000 

14,000 

15,000 

HOOO 

17.000 

18,000 

19,000 

20.000 

22.000 

24,000 

20.000 

•   27,000 

27.120 

0 

InekM. 

0. 

.0016 
.0027 
.0037 
.0050 
.0008 
.0003 
.0134 
.0182 
.0241 
.0387 
.0428 
.0831 
.0936 
.14 
.23 
.35 
.58 
.08 

1.87 

Inch, 
0. 

Initial  load. 
(Blaatio  limit) 

Tensile  strength. 
=  27. 4  per  cent. 

Fractured  2".65  from  neck.  Appearance,  silky.  Surfaces  of  stem 
and  fracture  dark  blue.    Baised  a  scale. 

Local  contraction  reaches  l."5  and  2"  ^m  place  of  fracture.  Geoter 
punch  mark  in  the  surface  of  the  stem  ".12  from  place  of  fracture,  ex- 
tended in  major  diameter  from  ".02  to  ".12. 

Diameter  at  fracture,  ".35.  Area,  .096  square  inch.  Contraction, 
80.8  per  cent. 

Elongation  of  inch  sections,  ".07,  ".68*,  ".62*,  ".08,  ".02. 


TESTS   OP   IKON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1760. 
Marks,  2-123. 
Diameter,  '^798. 
Sectional  area.  .50  square  inch. 
Expansion,  '^0528  in  6  inches. 
Estimated  temperature,  1397o  Fahr. 
Ganged  length,  6''. 
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In  ganged  length. 

Benuffks. 

• 

Totel. 

Peraqnare 
inch. 

Set 

1.000 

2,000 

8.000 

4,000 

5.000 

8,000 

7,000 

7,500 

8,000 

8.500 

9.000 

9,600 

10.000 

10,500 

10,800 

0 

Poundf. 
2.000 

^SS 

8,000 
10,000 
12,000 
14.000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
21,200 
0 

InehM, 

0. 

.0018 
.0048 
.0088 
.0066 
.0128 
.0215 
.0334 
.0502 
.0798 
.14 
.25 
.41 
.85 
.89 

L80 

Inch. 

a 

Initial  load. 

No  appreciable  elantic  limit 

Tensile  strength. 
=82.0  per  cent 

Fractnred,  2''.75  from  neck.    Appearance,  silky^  blue-black  color. 

Surface  of  stem,  blue  black  with  streaks  of  red.    Raised  a  scale* 

Fractured  surfaces  each  concave.  Local  contraction  reaches  V\9 
each  side  of  fracture. 

Diameter  at  ftucture,  '^30.  Area,  .071  square  inch.  Contraction, 
85.8  per  cent. 

Elongation  of  inch  sections,  '^07, ''.51*/'.84*, ''.14,  ''.04. 


I 


i 


1 

1 
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TESTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  1867. 
Marks,  2-123. 
Diameter,  ^^798. 
Sectional  area,  .50  square  inch. 
Expansion,  ^^0598  in  6  inches. 
Estimated  temperature,  1572^  Fahr. 
Ganged  length,  5'\ 


AiipUed  loada. 

InjCMigttdtolifftSi. 

BMoarics. 

• 

ToUl. 

P«rMQ«re 

Set. 

PdttfMb. 
1.000 
t600 
2,000 
2,500 
3,000 
8,500 
4,000 
4,500 

6,000 

0 

Pirnndt. 
2,000 
8,000 
4,000 

6,000 
6.000 
7.000 
8,000 
0.000 

10,000 
0 

InehM. 
0. 
.0009 

.0016 

.0038 

.0081 

.0242 

.0467 

.1002 

C       .2872 

I       .265 

1.71 

0. 

iiiituai<Md. 

BlMtio  limit. 

TensUe  strength. 
=  34.2  per  oent 

Fractured  3^^25  from  neck.  Appearance,  silky;  dark-blue  color. 
Fractured  surfaces  each  concave  and  porous.  Surface  of  stem,  dark 
blue.  Baised  a  scale  which  was  dark  blue  in  part,  and  in  parts  ver 
million  and  brownish-red  color. 

Local  contraction,  V\S  each  side  of  fracture. 

Diameter  at  fracture,  ^M4.  Area,  .015  square  inch.  Contraction, 
97.0  per  cent. 

Elongation  of  inch  sections,: ''.03, /M8,  l''.28»,^M6,/.'.07. 


TESTS   OP   IRON,  STEEL,  AND   OTHEft   MATEKIALS. 

No.  1868. 

Marks,  2-128. 

Diameter,  '^7»8. 

Sectional  area,  .50  sqaare  inch. 

Expansion,  ^^0601  in  6  inches. 

Estimated  temperature,  1580o  Fahr. 

Gfinged  lengthy  5^^ 
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In  gftxiged  length. 

Remarke. 

'  4 
ToteL 

"•yr" 

Slongfttion. 

Set. 

1,000 
1,500 
2,000 

z,m 

8.000 
3,000 
4000 

Poimdf. 
2,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8.000 
0,000 
0^020 

Ineh. 

0. 

.0010 
.0083 
.0068 
.0110 
.0246 
.0644 
.1101 
.2681 
.505 

Inch. 
0. 

Inltielloiid. 

Tenefle  etrengtb. 
time  and  load  slowly  faUing. 

Load  released  and  bar  allowed  to  ooqI  to  about  90^  Fahr.,  resting  in 
the  meantime  1^  hours. 

Measurements  after  cooling  to  9(K>. 

Total  elongation,  ^^50  s=  10.0  per  cent. 

Elongation  of  inch  sections,  ".02,  ".09,  ".19,  ".13,  ".07. 

Minimum  diameter,  ".728.  Area,  .416  square  inch.  Oontraction, 
16.8  per  cent. 

Lrads  again  applied  and  present  strength  determined. 


In  ganged  length. 

i 
Beroarka. 

TotiO. 

^"o:^ 

Set 

18;80o| 
24,000 

Potmd9. 

InehsM, 

InOL 

Elastic  limit. 

On  original  area. 

On  rednoed  area. 

Tensile  strength. 

On  original  area. 

On  rednced  area. 

At  time  of  fjraotnre. 

=i25.e percent.    From  original  length. 

86,600 
48,000 

58.720 

64,570 

104,800 

L88 

Fractured  at  middle  of  stem.    Appearance,  silky. 
Local  contraction,  1".3  and  1".6  from  fracture. 
Diameter  at  fracture,  ".54.    Area,  .229  square  inch.    Contraction^ 
J2  per  cent 
Elongation  of  inch  sections,  ".07,  'M8,  ".65*,  ".25,  ".13. 


*\^f 


»,.' 


i  i 
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TESTS   OF   IROK,  STEEL,  AND   OTHER   MATERIALS. 


No.  1772. 

Marks,  3-782. 

Diameter,  ''.792, 

Sectional  area,  .4926  square  inch. 

Temperatare,  0^  Fahr. 

Gaaged  length,  5''. 


Applied  loaAs. 

In  gaaged  length. 

Remarka. 

% 

e 

Initial  load. 
Blaalie  limit. 

Tensile  strength. 
At  time  of  rapture. 
—  22.4  per  cent. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
1,000 
2,000 
10.000 
15,000 
20,000 
21.000 
22,000 
23,000 
23,500 
24,000 

22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32.000 
83.000 
84,000 
85.000 
36,000 
87,000 
38.000 
39.000 
40,000 
41,000 
42,000 
42,180 
87,000 
0 

Pounds, 
2,030 
4,060 
20,300 
80,450 
40,600 
42,630 
44,660 
46.690 
47,705 
48,720 

Loa 
44,660 
46.690 
48,720 
5^750 
52,780 
54,810 
56^840 
58,870 
60,900 
62,930 
64,960 
66,990 
69.020 
71.050 
73,080 
75.110 
77,140 
79,170 
81,200 
83,230 
85.260 
86.630 
114,910 

Ineket. 
0. 

.0007 
.0029 
.0045 
.0063 
.0067 
.   .0072 
.0068 
.0066 
.0068 
dftU. 

.0223 

.0844 

.0665 

.0760 

.0066 

.0958 

.1071 

.1179 

.1313 

.1460 

.1620 

.18 

.199 

.22 

.24 

.28 

.315 

.85 

.40 

.48 

.66 

.78 

IndL 
0. 

............ 

L12 

Fractured  2".50  from  neck  at  center  panch  mark.  Appearance, 
granular,  radiating  from  center  punch  mark  in  circumference. 

Minimum  diameter  i"  fix>m  place  of  rupture,  ".61.  Local  contrac- 
tion, ''.9  each  side  of  this  point. 

Diameter  at  fracture,  ".64.  Area,  .322  square  inch.  Contraction, 
35.6  per  cent. 

Elongation  of  inch  sections,  M2,  ".17,  ".44*,  ".26,  "a4. 


..'1 


r% 


TESTS   OF   IRON,    STEEL,    AKD  OTHER   MATERIALS. 
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No.  1809. 


Marks,  3-782. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 

Temperature,  70^  Fahr. 

Ckiuged  length,  fif'. 


I>gM«edl«iifih. 

SMBWka. 

TotaL 

PerMnuve 

Set 

PMcmb. 
1.000 
6.000 
10.000 
16,000 
20.000 
21,000 
22.000 
28.000 

21,000 
22.000 
28.000 
24.000 
25,000 
28^000 
27.000 
28,000 
20,000 
80,000 
81,000 
32000 
83,000 
84,000 
35,000 
38,000 
87,000 
88,000 
80,000 
40.000 
40,800 
35^30Q 

Tmmd9, 
2,000 
10.000 
90,000 
30,000 
40,000 
42.000 
44,000 

Load 
43,000 
44,000 
40,000 
48,000 
50.000 
98.000 
54.000 
50.000 
58.000 
00.000 
82^000 
04^000 
88,000 
IS  000 
70.000 
72,000 
74.000 
78.000 
78.000 
80,000 

120;^ 

0. 

.0014 
.0080 
.0048 
.0006 
.0088 
.0078 
.0077 

.0450 
.0558 

.0880 

.0728 

.0688 

.0881 

.1085 

.1188 

.1325 

.1404 

.185 

.18 

.20 

.23 

.256 

.28 

.83 

.38 

.45 

.55 

0. 

Initial  load.    / 
BlaatlollMlt. 

At  time  of  fracture. 
=  26.0  per  cent 

L25 

Fractured  2f'M  from  neck.  Appearance,  silky,  slightly  granular ; 
radiating  from  center-punch  mark  in  circumference. 

Diameter  at  fracture,  '^59.  Area,  .273  square  inch.  Contraction, 
45.4  per  cent. 

Elongation  of  inch  sections,  'M5,  '^20,  ".38».  ''.36*,  'M6.  , 
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No.  1765. 
Marks,  3-782. 
Diameter,  ''.79a 
Sectional  area.  .50  square  inch. 
Expansion,  ''.0060  in  6  inches. 
Estimated  temperature,  223<>  Fahr. 
Ganged  length,  5". 


AppUedliMda. 

In  gangod  length. 

BMBMkS. 

ToUl. 

Perwraare 

Skmgfttlon. 

Sel 

Potmdt, 
1,000  . 
2,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
18,000 
17,000 
18,000 
10,000 
20,000 
21,000 

20.000 
21,000 
22.000 
24,000 
25.000 
26;  000 
27.000 
28.000 
219.000 
30.000 
31,000 
82.000 
83,000 
84,000 
36,000 
38,000 
87.000 
30,000 
80;400 
84,000 

Pounds. 
2,000 
4,000 
20,000 
22,000 
24.000 
28,000 
S^OOO 
80,000 
82,000 
34.000 
38,000 
38.000 
40.000 
42,000 

Loi 
40.000 
42.000 
44.000 
48,000 
60.000 
52,000 
64,000 
68.000 
68,000 
80,000 
62.000 
64.000 
88.000 
88.000 
70.000 
72,000 
74,000 
78,000 
78,800 
128,700 

0. 

.0004 
.0088 
.0085 
.0088 
.0041 
.0046 
.0047 
.0051 
.0056 
.0000 
.0061 
.0084 
.0086 
idfelL 

.0482 

.0648 

.0664 

.0882 

.0838 

.0852 

.1081 

.1006 

.1075 

.1442 

.18 

.18 

.185 

.24 

.246 

.246 

.88S 

.386 

.87 

Inoh, 
0. 

InitiiakMd. 

Tenaileatrangtii. 
Attimeofrnptare. 
=  20.0  per  oent. 

1.00 

Fractured  1".05  firom  neck.    Appearance,  silky. 
Local  contraction,  1"  each  side  of  ft-acture. 

Diameter  at  fracture,  ".58.   Area,  .264  square  inch.    Contraction,  47.2 
percent. 
Elongation  of  inch  sections,  ".39»,  ".20,  ".15,  ".14,  ".12. 


TESTS   OP  IRON,  STEEL,    AND   OTHER   MATERIALS. 

No.  1754. 
Marks,  3-782. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0105  in  6  inches. 
Estimated  temperature,  339^  Fahr. 
Gkinged  length,  5". 
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AppUedloids. 

In  gauged  lengtli. 

Kemftrke. 

ToteL 

Per  sqaare 
Inoh. 

Elongatiton. 

Set. 

F<mnd», 
1,000 
5,000 
10,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
21,600 
22,000 
25,000 
36,000 
27,000 
28,000 
29,000 
80,000 
'  81.000 
82,000 
88,000 
84,000 
86,000 
86.000 
87,000 

8a  000 

89.000 
40.000 
41.000 
41.800 
42,000 
44,000 
44,800 

2,000 
10.000 
20,000 
80,000 
32,000 
84,000 
86,000 
88.000 
40,000 
42,000 
48,000 
44,000 
50,000 
52,000 
64,000 
56.000 
58,000 

62,000 
64,000 
86^000 

Sooo 

70,000 
72,000 
74,000 
76,000 
78.00I) 
80,000 
82,000 
88,600 
84,000 
88,000 
88,600 
128,890 
0 

0. 

.0018 
.0029 
.0046 
.0051 
.0058 
.0054 
.0096 
.0057 
.0069 
.0098 
.0580 
.0541 
.0698 
.0748 

.on5 

.0827 

.0640 

.1080 

.1243 

.1284 

.1874 

.1415 

.145 

.286 

.24 

.24 

.24 

.285 

.515 

.645 

.665 

Jnek. 
0. 

Initial  load. 

Elastic  Umll. 
Thfobe. 

Tensile  strength. 
Attimeofraptora 
=  14.0  per  cent. 

.70 

Fractnred  2".10  from  neck.    Appearance,  silky. 
Local  contraction,  ".90  each  side  of  fracture. 
Diameter  at  fracture,  ".66.    Area,  .342  square  inch.    Oontraction, 
31.6  per  cent. 
Elongation  of  inch  sections,  ".08,  ".26*,  ".17,  ".08,  ".11. 


TESTS   OP   IBONj    STEEL,    AND   OTHER   MATERIALS. 


No.  1763. 
Marks,  3^782. 
Diameter^  ''.798. 
Seetioiial  area,  .50  square  ineh. 
Escpani^ion,  ''.0141  iu  6  inches. 
Estimated  temperaturej  431^  Fabr. 
Gauged  length,  5". 


Applici)  loKla, 

In  gmtiged  bojstb. 

Remarks. 

TqUI. 

Per  8nu*re 
inr\i 

EloDEAtlap. 

Set. 

J,O0O 

&,ooo 

10,000 
15.000 
l«,0O0 
17,000 
18^  000 
1ft, 000 
30,000 
20,500 
21.000 
23.000 
24,000 
25,000 
2«s000 
27.  mi 
23,000 
20.000 
30,000 
31,*K>0 
30,000 
33,000 
34,000 
35,000 
36,  00(1 
37.000 
38,000 
39.000 
40,000 
4UOO0 
42,000 
43,000 
44,000 
45.000 
45,800 
42,400 
0 

Fmindi. 
2,000 
10,000 
30.000 
30.  COO 
3-2,000 

ai,  oiH) 
;w.  000 

38.t«K) 
40.000 
41,000 
43.000 
44,000 
48,tK)0 

so.ooo 

52,000 
54.000 
56,000 
Sfi^OQO 
00,000 
Of,  000 
64,000 
66,  OOO 

ea,ooo 

70,000 
72.000 

74,  Oi:iO 
76,  000 
TS,00O 
H\\  000 
S2,  O'JO 

w,  {m 

g6.001» 
88,000 
30.000 
QI.OOO 
123,080 
0 

Inch. 

0, 

.0004 
,  0016 
.00^8 

.[1035 

.0043 
.0044 
010L> 

.oa:B 

.0106 
.04S1 

.0614 
,0672 
,0«34 

.oesi8 

.0708 
,0000 

.oa^o 

.1000 
.1170 
.1236 

.1400 
.ir»76 
.1711 

rr^ 

.24 

.24ft 

.25 

.32 

.  32^ 

.52 

Inch. 
0, 

IniUalloAd. 
ElMtiolimii 

Tcnrile  ttraagth. 
At  time  of  rupture. 
=  15.2  ]>er  cent. 

.70 

Fractured  1".25  from  neck.    Appearance,  silky;  no  change  in  color. 
Surface  of  stem,  straw  colored. 
Local  contraction,  ",80  each  side  of  fracture. 

Diameter  at  fracture,  ",66,    Area,  •342  square  inch.    Contraction, 
31.6  per  cent. 
Elongation  of  inch  sections,  ''M,  'MO,  'Ml,  ''.22*,  ".24*, 


TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  H66. 
Marks,  3-782. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0195  in  6  inches. 
Estimated  temperature,  569<^  Fahr. 
Ganged  length,  5". 
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In  gttiiged  length. 

Hemuks. 

Total. 

Persqulow 
inch. 

EloDgfttion. 

Set. 

Pound$. 
1,000 
3,000 
10.000 
11,000 
12.000 
14,000 
16^000 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
30,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,006 
29,000 
80,000 
31,000 
83,000 
33.000 
34,000 
35,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42.000 
48,000 
44.000 
45,000 
46.000 
47,000 
47,700 
38,500 

2,000 
4,000 
20,000 
22.000 
34,000 
28,009 
80,000 
32,000 
33.000 
34.000 
35,000 
96.000 
37,000 
38.000 
40.000 
42.000 
44.000 
46.000 
48,000 
60.000 
5i,000 
54,000 
66,000 
58,000 
60.000 
62,009 
64.000 
66.000 
68.000 
70.000 
72.000 
74.000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88.000 
90.000 
92,000 
94,000 
95,400 
136,040 
0 

Inehei. 
0. 

.0004 
.0088 
.0043 
.0060 
.0062 
.0066 
.0073 
.0078 
.0096 
.0200 
.0328 
.0257 
.0874 
.0387 
.0406 
.0471 
.0537 
.0596 
.0696 
.0764 
.0838 
.0008 
.0990 
.1097 
.13 
.125 
.145 
.155 
.17 
.18 
.19 
.20 
.22 
.23 
.25 
.28 
.31 
.84 
.39 
.45 
.54 
.81 

Inch, 
0. 

Initialload. 
ElMiio  limit 

TensUe  strength. 
At  time  of  mptnre. 
=24.4  per  cent. 

1.32 

Fractured  1".70  from  neck.  Appearance,  silky;  blue  color.  Surface 
of  stem  same  color. 

Local  contraction,  ".9  each  side  of  fracture. 

Diameter  at  fracture,  ".60.  Area,  .283  square  inch.  Oontraction, 
L3.4  per  cent. 

Elongation  of  inch  sections,  ".22,  ".47»,  ",22,  ".18,  ".13. 
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Mark«j  3-783. 

Diameter,  ''.798, 

SectiODal  area,  M  square  iuch- 

Espaiision,  "*0237  iii  6  locbes. 

Estimated  temperature,  651°Falir. 

Gauged  leDgtU^  6'^ 


1 

1 


Applied  loftdft. 

In  KMu^  length. 

Beiwki. 

Total. 

Per*qtti«^ 
inch. 

Set, 

PtfuntU^ 
1,000 
8,000 
jO,000 
ll.UOO 
13.000 

13,  tW 

14,  two 

14, tm 

15,000 
15,500 
lfi,000 
17,600 
1«,0M 
10.000 
H\  OflO 
22.  000 
^4,000 
26.000 
26.000 
^,000 
33,  000 

;i4, 000 

36,000 
?E8,000 

4<\000 
41,OOI» 
42,000 
4:^000 
43,  WW 
30,200 
0 

2,000 
10.000 
30,000 
22,006 
34,006 
36,000 

ag,ooo 

29»00O 
30,000 

3t.ono 

32.000 
34,000 
36^000 

:jg,ooo 

40,000 
44.000 
4«,000 
;        52.000 
56^000 
60,000 

IncheM, 
6. 

-OOlfl 
.00CS7 
.0643 
.004J» 
.005+ 
.0067 

.  mM 

,0109 
,0125 
.0143 
.01«2 
,aao 
,om 

»0363 
.04S» 
,Oft]» 

.0«8ft 

0. 

iDJtiAlllUll, 

Kltt,tto  UulL 

At  time  of  frtt«tank 

64,  DOO     '          .  1B40 

fla,ooo 

73.0CW 
76,000 

7a,ooo 

JiO,000 
K2,0O0 
Bi,(»0 
8fi,0OO 
M7,200 
136,650 
0 

.1621 
.1»41 
.23*4 

.265 

.3S 
.46 

,61 

i.ai 

=  21.2  i>©r  (^ent. 

Fractured  2"  from  neck.     Appearance,    sUfey;    dark-blue   color. 

Surface  of  stem,  blue  black. 
Local  cootractiOQ,  '^9  aad  I'M  fvom  fracture. 
Diameter  at  fracture,  ".53.     Area,  .221  sqaare  iuoh.    Contraction^ 

55.8  per  cent- 
Elongation  of  inch  sections,  'M9j  ".6(P,  ".20,  ".13^  ".09. 


TESTS   OP   IRON,  STEEL,  AND   OTHEB  MATERIALS. 

No.  1759. 
Marks,  3--782. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  'MI2G1  in  6  inches. 
Estimated  temperature,  738^  Fahr. 
Gauged  length,  5". 
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Applied  loAds. 

In  gang! 

xl  length. 
Set. 

Totid. 

Per  saoare 
inch. 

Elongation. 

^emarka. 

Poundt. 
1,000 
2.000 
10,000 
10.500 
11,000 
11,600 
12,000 
12,500 
13.000 
13,500 
14,000 
14.500 
15,000 
15,500 
liJ,POO 
16,500 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
30.000 
31,000 

Poundt, 
2,000 
4,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
20,000 
30,000 
31,000 
32,000 
33.000 
34.000 
36,000 
38,000 
40,000 
42,000 
44.000 
46,000 
48.000 
50,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62.000 

0. 

.0008 
.0042 
.0046 
.U031 
.0054 
.0062 
.0066 
.0060 
.0086 
.0107 
.0180 
.0144 
.0150 
.0179 
.0202 
'   .0223 
.0285 
.0349 
.0412 
.0476 
.0556 
.0610 
.0688 
.0706 
.0874 
.0966 
.1040 
.1145 
.1267 
.14 

Inch, 
0. 

Initial  load. 
£la«tic  limit. 

Tenaile  strength. 
At  time  of  rupture. 
=23.6  per  cent 

32,000            64,000              .15 
33,000            611000    !          .17 

34,000 
35,000 
36.000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
42,250 
30,600 

68, 000               .185 

70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82.000 
84,000 
84,500 
183,620 
0 

.205 

.22 

.25 

.285 

.31 

.54 

.43 

.57 

:«... 

»•«   1 

1 

Fractured  I'MO  from  neck.    AppeSrance,  silky  ^  cup-shaped  ends. 
Fracture  and  surface  of  stem  blue  color. 
Local  contraction,  1^'  each  side  of  fracture. 

Diameter  at  fracture,  ^'.54.    Area,  .229  square  inch.     Contraction, 
4.2  per  cent. 
Elongation  of  inch  sections,  'M8,'M6,'M5,  ".18,  ",51». 

H.  Ex.  45 19 
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290  TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1757. 
Marks,  3-782. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0298  in  6  inches. 
Estimated  temperature,  832^  Fahr. 
Gauged  length,  5". 


Applied  loadH. 


Ttrtal. 


G.  mm 
7,  (Km 
SpOQO 

U,  OdQ 
12.000 
l2,MiO 
ja,ooo 
ia,&uo 

14,0«0 
14.500 
15.04)0 
15,500 

lfi,5(J0 
17,000 
IS.ODO 
IB.  000 
30,  OM^ 
SI,  DUO 
22.  OtJO 

n,ooo 

^,000 

as,  0(10 

2fl.000 
27,  OOO 

2B,  000 
30.WH1 
31,000 
32,000 
38,000 


3fl,ono 
af7,ouo 

3^000 
30,000 
40,fHI0 
41,000 
41,  BOO 
SO,  OOO 
0 


Pat  ant 
Jnuii 


2.000 
4,000 
(1,000 
fl,000 
10,000 

UOoo 

14,000 
10,000 
lfii,0O0 
20,  UiKJ 
22,000 
24,000 
25,  000 
2fl,000 
27,  WK) 
26,000 
29,000 
SO,  OOO 
HI,  000 
32,  OM 

M,DOO 
30,000 
30,000 
40,000 
42,000 
44,000 
4av0O0 
46,000 

fio,ooo 

52,000 
[I4,Q00 
&0,  00)} 
5tt,000 
CO.  OOO 
02,000 
WfOOO 
00.000 
OS,  000 
70,000 
72,000 
14,000 
76.000 
7S,000 
80,000 
62,000 
83,600 
13UO0O 
0 


In  fBUfed  leDgth. 


0. 
,0007 
.0013 
.0015 
,0010 
,0025 
.0029 
.0032 
.0030 
.i»030 
.0016 
.0051 
.0000 
,0079 
,0092 
.0101 
.OLIO 
.0127 
.0141 
.0105 

,oi»a 

.0220 
.02S9 

.(mo 

,04S 
.0405 
.0505 
.0640 
,0735 
.0815 
,0919 
.006^ 
.1114 
.12 

,ia 

,14 

.le 

.1^ 

.215 

.33 

.27 

.235 

.34 

.30 

.47 

.71 


Set. 


1,21 


Inch. 
0. 


Bemurki. 


iQitlaJ  ]o»d. 


ElaatJG  tlEdiL 


At  time  af  rttptur*- 
^  34,2  pflr  ooDt. 


Fractured  TMO  from  neck.  Appearance,  silky;  blue-black  color 
Surface  of  stem  same  color. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ^^54.  Area,  .229  square  inch.  Oontraction. 
64.2  per  cent. 

Elongation  of  inch  sections,  'M4,  'M6,  ".16,  ".28,  ".52*, 


TESTS  OF   IBON,  STEEL,   AND   OTHE£  MATERIALS. 
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No.  1758. 
Marks,  3-782. 
Diameter,  ".798. 
Sectional  area,  .60  square  inch. 
Expansion,  ".0348  in  6  inches. 
Bstimated  temperatnre,  960^  Fahr. 
Ganged  length,  5". 


Applied  loads. 

III  ganged  length. 

BemarU. 

Totid. 

Persqnftre 
inoh. 

SlongatioD. 

Set. 

Poundt. 
1,000 
2,000 

Sooo 

4,000 
5,000 
6.000 
7,000 
7,500 
8,000 
9,000 
9,500 
10,000 
10,600 
11,000 
11,600 
12,000 
12,500 
13,000 
13,500 
14,000 
14,600 
16,000 
15,500 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
26,000 
27,000 
28,000 
28^000 
80,000 
31,000 
82,000 
38,000 
34,000 
36,000 
35,100 

Pounds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14.000 
15,000 
16,000 
18,000 
19.000 
20.000 
21,000 
22.000 
23.000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
84,000 
86.000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52.000 
54.000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
70,200 
106,600 

0. 

.0010 
.0014 
.0015 
.0017 
.0028 
.0029 
.0080 
.0035 
.0089 
.0042 
.0047 
.0051 
.0058 
.0007 
.0075 
.0086 
.0094 
.0107 
.0118 
.0187 
.0164 
.0177 
.0199 
.0259 
.0328 
.0392 
.0470 
.0564 
.0654 
.0730 
.0820 
.0989 
.11 
.12 
.185 
.15 
.16 
.19 
.22 
.27 
.325 
.416 
.45 

Ineh. 
0. 

Initial  load. 
Elastio  limit. 

■ 

TeDBile  strength. 
At  time  of  mptme. 
=  15. 6  per  cent. 

.78 

Fractured  ''.70  from  neck.  Appearance,  silky.  Cnp-shaped  ends; 
dark-bine  cblor.    Snrface  of  stem,  bine  black.  ^ 

Local  contraction  reaches  to  the  neck,  and  1"  from  fracture. 

Diameter  at  fracture,  ''.52.  Area,  .212  square  inch.  Contraction, 
»7.6  per  cent 

Elongation  of  inch  sections,  ".08,  ",07,  ",07,  ",08,  ".48», 
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No,  1871. 
Marks,  3-782- 
Diameter,  '^798- 
Sectional  area,  .50  s^qaare  inch, 
E^pansioij^  ".0372  iu  6  inches. 
Estimated  t6m]>erature,  1021*^  Pahr. 
Gaaged  lengthy  5". 


Applied  kudft. 

In  g«ii^  length. 

Tot^ 

Feruuwre 

filongfttion. 

Set. 
0, 

Bemarkt. 

1,000 
fl,0(JO 

n.ooo 

7,0(10 
P,OfHJ 
0,000 
10,000 
II,0<M» 
12,000 

i;i,o<»o 

14,000 
lfi,Oi>0 
IfJ.OOO 
17,000 

l^oo« 

1»,000 
20,000 
21,00-1 

^im 

30,000 
34.000 
25.  000 
30,0ri0 
27,000 

3a,ooo 
3s,oao 

16,SOO 

PoumU. 
2,000 
10.0(» 
12,000 
34,000 
10,000 
IS,QOO 
30.000 
32,1*00 
24,000 
3fli,000 
28,000 
30,000 
32,000 
M,000 
30,000 
3B,000 
4(1,000 

0. 

.0038 
.0040 
.Oi^« 
1          .00&2 
.0001 
.0008 
.0083 
.0100 
.0127 
.0104 
.0207 
.0^76 

.o:t55 

.0441 
oAfll 

LDlUalload. 

ElMtic  limit. 

1 

*'"'"""* 

. 

4S  000     i          .(m& 

1 

44,00(1 
46.000 
4a  000 
50,000 
S2.000 
64,0iJ0 
^000 
50,130 
flT,2tt0 

.1002 

,117» 

,1370 

.lfl<&5 

.214^ 

,2766 

.43 

,112 

1 

1 

1 

I 

1 

Tonaile  strength.                                                   ! 
A  t  time  of  firactore. 

LM 

^  20.8  per  cent. 

Fractured  1"  from  neck.  Appearance,  silky ;  dark  blue.  Surface  of 
stem,  dark  blue  with  brownish  cast. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  "-48.  Area,  .181  square  inch.  Contraction, 
03.8  per  cent. 

Elongation  of  inch  sections,  ".13,  ".16,  ".17,  ".23,  ".66*. 
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No.  1760. 
MarkB,  3-782. 
Diameter,  ''.798. 
Sectional  area,  .50  Aqaare  inch. 
Expansion,  ''.0405  in  6  inches. 
Estimated  temperature,  1106^  Fahr. 
Ganged  length,  6". 


AppUed  loada. 

In  gaaged  length. 

Bemarkt. 

Total 

PorMoare 

Set. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

6,600 

7,000 

7,500 

8.000 

8,500 

0,000 

0,600 

10,000 

10,500 

11,OCO 

11,500 

12.000 

12.500 

13,000 

13.500 

14,000 

16.000 

ltf,000 

17.000 

18,000 

10.000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

27,200 

15,700 

0 

Poundff. 

2.000 

4.000 

6,000 

8.00U 

10,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

10,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

Inch. 
0. 

.0018 
.0032 
.0028 
.0031 
.0037 
.0030 
.0046 
.0062 
.0058 
.0050 
.0065 
.0072 
.0080 
.0001 
.0104 
.0190 

InaK, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strenstb. 
At  time  of  mptnre. 
=  14.6  per  cent. 



26, 000              .  0137 

27.000 
28.000 
80,000 
32,000 
84.000 
86,000 
38,000 
40,000 
42,000 
44,000 
46.000 

.0166 

.0184 

.0233 

.0206 

.0308 

.0602 

.0616 

.0730 

.106 

.125 

.14 

48,000    ;          .166 
50,000             .106 
52. 000              .245 
54.000              .845 
64, 400              .405 

80.100 
0 

.73 

Fractured  ".70  from  neck.  Appearance,  fine  silky.  Fractare  and 
surface  of  stem  blneblack  color,  in  part  reddish  brown. 

Local  contraction  reaches  to  the  neck,  and  1"  from  fracture. 

Diameter  at  fracture,  ".50.  Area,  .196  square  inch.  Contraction,  60.8 
per  cent. 

Elongation  of  inch  sections,  ".05,  ".05,  ".05,  ".07,  ".51». 
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TESTS  OV   IRON,  STEEL,  AKD   OTHEE  MATERIALS. 


No.  1875. 
Marks,  3-782. 
Diameter,  ",T0S, 
SeetioQal  area»  ,50  square  incb, 
EzpaDsioti,  ''.04IG  in  G  incbea. 
Estimated  temperature,  1134^  Fahr. 
Ganged  length,  5", 
Before  comiiiencing  tliis  test  the  sapply  of  heat  was  regulated  sotbat 
the  bar  was  increaaing  in  temperature  very  slowly. 


i 


Applied  IndL 

Is  g^1LglHlI«I)Stb, 

J 

Tot>l. 

^%!r" 

no.^.. 

Sel. 

K4?  marks. 

1.000 

a.uw 

Pound*. 
2,000 
4,000 

0, 
.0023 
.002,*^ 
.OOJl 
.0033 
.0037 
.0038 
.OWO 
,00*3 

.0040 
,0054 
,0061 

,i»ej 

.008LT 
,0090 
,0101 
,0117 
.0138 
.0104 
.OlSri 
.0224 
,025* 

.0:^13 

JKJ52 
.0426 

,<Hm 

,0600 
.0713 

.odaa 

.OOOQ 
.0977 
.1034 
.1143 
,1250 
,1356 
.  14S1 
.1544 
,lftU 
.1731 

,ia» 

,1009 
,2004 

.awe 

.2170 
,2209 
,2350 

.S4gi 

.2544 
,2037 
,2731 
.2827 
.2S»I» 
.3021 
.3]  10 
,3210 
.3319 
.3410 
.3510 
.3020 
,3730 
,3M* 
.39» 
.4000 
,4180 

Inch. 
0, 

iQltia]  lo^. 

After  1  minute. 

^000 

0,000 

'■■'■*-i'"-- 

Do. 

4,0M 

8.daa 

DUl                                                                                               1 

OvOOO           r>  uoy 

Oo. 

7,0(» 

14,000 

Do. 
Bl«^tir  limit. 
AiUit  1  ml  auto. 

Dci. 

Do. 

l)u. 

Do 

Do. 

Do. 

i 

Do.                                                                 1 
After  1  mlDut«.                                                 ■ 
After  iimlDnte*.                                                  ■ 

A  ftiiT  H  inllitilfUr                                                                        ^M 

8,000 

iioQO 

9,000 

la^ooo 

10,000            20,000 

H.OOO            24,000 

12,000 

24,000 

'"■"  — 

13,000 

20,000 

liOOD 

28,000 

IByOOO 

30,000 

1«,00« 

32;  000 

-■™*""»»*» 

A  ft*^T  '"fi  TElElllt^^                                                                            ^1 

A  ftp,f  4  Til  t  n  n  t4?M                                                          H 

After  Ti  tuLuiitc-ji,                                                       ^M 

Aftor  fl  mhmtcsA.                                                    ^1 

After  7  mi  till  teiL.                                                       ^ 

After  8  uiinuteiL 
After  0  [uliiDi«B, 
After  30tnlDur««. 
After  11  miuutta. 
After  12  mliint*^H. 
After  13  miiitit(=B, 
After  liTnlnutt?;*. 
After  15  niiuqt«*a. 
After  10  miuutt^ 
APt«rl7  mlnutofl. 
Aiier  18  m  in  11  tea. 
After  19  rDttiiit«4,                                                ^m 



...     „...., 

""-• 

Attei  20  ii^lntit^ij,                  t                            ^H 

A  f  tcr  21  n  1  ID  d1  eu.                                                 ^H 

Atte^r  "^  iiiinmi-H,                                                   ■ 

A  f te  r  23  lu  t  n  dI^h,                                                        B 

A  I'ler  24  m  i  u  nU-t^t                                                 1 

Aft^^r  25  miiiutoa*                                                 ^| 

Af^fr  20  iiiinut^if*                                                  ^H 



Aftc'r  27  initnittiH.                                                  I^H 

Aftor  2K  n>luut«i4.                                                ^^| 

Afif'r  20  tiiinnteHd                                                ^H 

"""'"""" 

After  30  niluatM*                                                   ^| 

Aft'^r  31  tulDuU^Hr                                                   ^1 

Aftrtr  3^  miDutjja.                                                J^| 

Aft«r  33  minutes.                                              ^M 

Aft«r  34  mlDutea,                                              ^T 

J 

TESTS  OF   IRON,  STEEL,  AND   OTHER    MATERIALS. 
No.  1875 — Continued. 
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Applied  loads. 

In  sftuged  length. 

TotsL 

!'«^- 

Seniatks. 

i 

1 

1 

Hnda. 

Powid$. 

Inehe9. 
.4304 
.4*44 

.4667 

Inek. 

A  fter  35  minute* 

AJler  36  minutes. 
After  37  minutes. 
After  38  minutes. 
After  39  minntes. 
After  40  minntes. 
After  41  minutes. 
Aft»r  42  minntes. 
Aiter  43  minutes. 
After  44  minutes. 
After  46  minutes. 
After  46  minutes. 
After  47  minutes. 

, 

.4606 
.4829 
.4969 

' 

' 

.5089 
5229 
:5359 
.6509 
.5649 
.5806 
.5049 
.6107 
.6264 
.64S7 
.6609 
.6769 
.6069 

[ 



1 . 

..::::::  1::::::: 

After  48  minutes. 

1 

After  49  minutes. 
Afl»r  50  minutes. 
After  51  minntes. 
After  52  minutes. 
Afcer  53  minutes. 
After  54  minutes. 
Aft»r  56  minutes. 
After  56  minutes. 
After  67  minutes. 
After  58  minutes. 
Alter  59  minntes. 
After  60  minutes. 
After  61  minutes. 
After  62  minutes. 
Aftier  63  minutes. 
After  64  minutes. 
After  66  minutes. 
After  66  minutes. 
After  67  minutes. 
After  68  minntes. 

1 

|.— 

.7i44 

.7389 

.7569 

.77 

.79 

.815 

.835 

.865 

.896 

.925 

.965 

1.00 

1.04 

LOO 

L16 

1.26 

1.48 



After  69  minutes. 
After  70  minutes. 
Tensile  strength. 

.......  .... 

ULMI 

S2.M9 



• 

Test  discontinned,  niptnre  not  complete. 

From  therapidincreasein  stretch^it  isevideut  the  bar  would  liave  frac- 
tured witiiin  a  brief  period  of  time  if  the  load  had  been  continaed. 

He  total  time  which  had  now  elapsed  since  the  commencement  of  the 
test  was  1  homr  and  20  minutes,  and  during  this  time  it  is  probable  that 
the  temperature  of  the  bar  may  have  increased  60  degrees,  more  or  less, 
ptovkled  the  rate  of  increase  continued  the  same  during  the  test  it  did 
the  half  hour  preceding. 

Bar  cooled  to  TOOFahr. 

Total  elongation,  l''.48=29.6  per  cent. 

Elongation  of  inch  sections  /MO,  ".32,  ''.70,  ".25,  'Ml. 

Mmimum  diameter  ".10  from  middle  of  stem,  ".565.  Area,  .251  square 
ioeh.   Contraction,  49.8  per  cent. 

Bar  now  loaded  to  rupture. 

1  sle  strength,  26,700  pounds= 106,800  pounds  per  square  inch  on 
le^  wed  area.  Load  at  time  of  fracture,  24,600  pounds = 135,910  pounds 
pei  niiareincb. 

^     d  elongation,  1".65=33.0  per  cent. 

1  etured  ".20  from  middle  of  stem.  Appearance,  silky.  The  stem 
tq  .<»  m  diameter  firom  each  neck  to  the  place  of  rupture.  The  most 
14  '  taper  occurs  ".50  each  side  of  fracture. 

1     oeter  at  firacture,  ".48.    Area,  .181  square 
•li     drcent. 

1      -ation  of  inch  sections,  ".10,  ".32,  ".80*,  ".26,  ".11. 


inch.    Contraction, 


•^6 


TESTS    OF    IRONj  STEEL,  AND   OTHER   MATERIAI,,S. 


No-  1872, 
Marks^  S-782. 
Diameter,  ''.798. 
Bectioiial  area,  ,50  square  inch. 
Expatisioii,  ",0441  iu  6  iQches. 
EBtiiTiated  temperature,  1198<^  Fahr. 
Gauged  iGugth,  5"« 


Appli«l  t(»dc< 

In  gnngsd  li»iigtli. 

Total.     ^*^in^"^" 

EloDiTAtiou^ 

Set. 

Remarks. 

I.OOO     1          ^000 

s.Duo          ^fm 
n,(m   \       0,000 

4,000              8,000 
H,  000               10  DOD 

Oi 
.0000 

.0015 

.0I!l7 
.0035 
.0044 
.OO&S 
.007« 
.0003 
.0113 
.0150 
.OKI 
.0325 
.04g2 
.OT20 
.1001 
.15M 
.ISOl 
.£233 
.20 
(       .38        1 

0. 

Initial  load. 

0,000 
7,000 
8,000 
«,0€« 
10,000 
11,000 
12,000 
13,000 
14,i«0 
15,000 
10^000 

ni,sm 

17,000 
17,500 
IS,  000 

11^500 

a,  300 
0 

12,000 
14,000 
10,000 

ia,ooo 

20,000 
33,000 

»4.0D0 
20,000 
2S0OO 
30,000 
32,000 
33,000 

Hooo 

M.000 
30,000 

37,000 
0 

Elaatio  limit  (not  waU  defined). 

MV/V". 

Tensile  strength. 

■  ■■' — 

At  time  of  fracture. 
=  31.0  per  cent. 

Fractured  3"  from  iiei^k.  Appearance,  silky;  dark-blue  color, 
Surface  of  stem,  blue-black. 

Local  contraction,  1",G  each  side  of  fracture. 

Diameter  at  fracture,  ".41.  Area,  .132  square  inch.  Contraction, 
73.a  per  cent. 

Elongation  of  inch  sectioiia,  'MO,  ''.31,  ".87*,  ".20,  ".07. 


T£8T8  OF   IBON,   STELL^   AND   OTHER  MATERIALS/ 

No,  1870. 

Marks,  3-782. 

Diameter,  ".798. 

Sectional  area,  .60  sqaare  inch. 

Expansion,  ".0445  in  6  inches. 

Estimated  temperature,  1208<^  Fahr. 

Ganged  length,  6^'. 


297 


AppUed  loads. 

In  ganged  longth.  , 

Remarks. 

Total. 

Persqnaie 
inoh. 

Elongation. 

Set. 

Povtnda. 
1,000 
2,000 
3,000 
4,000 
5,000 
8.000 
7.000 
8,000 
9.000 
10,000 
11,000 
.12,000 
18,000 
14,000 

14,800 

15.000 
0 

Poundt. 
2.000 
4,000 
0,000 
8,000 
10,000 
12,000 
14,000 
18^000 
18,000 
20.000 
22,000 
24,000 
28,000 
28,000 

29.8005 

30.000 
0 

0. 

.0013 
.0019 
.0028 
.0043 
.0058 
.0085 
.0100 
.0153 
.0217 
.0290 
.0474 
.0830 
.1272 
.2343 
.4398 
.85 
.80 

1.14 

Indi. 
0. 

InitUl  load. 

Elastic  limit 

Tensile  strength. 

=  22.8  per  oent 

Fractured  2''.75  from  neck.  Appearance,  silky;  dark-blue  color. 
Surface  of  stem  dark-blue. 

Local  contraction,  1^^5  each  side  of  fracture. 

Diameter  at  fracture,  ^'.40.  Area,  .126  square  inch.  Oontraction, 
74.8  per  cent. 

Elongation  of  inch  sections,  ".01,  ''.05,  ''.29,  ".72».  ".07. 


298 


TESTS   OF    IRON,  STEEL,    AND   OTHER  MATERIALS. 


Ko.  1762. 
Marks,  3^782. 
Diameter,  ",798, 
Sectional  area,  ,50  square  inch, 
ExpaDSion,  ",(I48(>  in  6  inches. 
Estimated  temperature,  1313^  Fahr. 
Gauged  length,  C"* 


Applied  loads. 

In  jfaaced  Ipu^th. 

Remarks. 

Total. 

'"xr"  »»,w«i««. 

S^t. 

7neA. 

0, 

:i,poo 

4,000 
4,  fiOO 

r>,0D0 

0,500 
7,UO0 

T,soa 

8,000 
8,500 

u.ooo 

0,500 
10,000 
ID.SOO 
11,000 
11,500 
12,000 
12,300 

Poundt.         InekM* 
2.000    :       0. 
4,1)410              ,0010 
ii^im            .0033 
E,im    .         .OOST 
IMK)U             .004S 
lO.OfKJ    ■         ,0OM 
lljm              ,0002 

ti,  000    :         .  MOB 

Initial  load. 

BlftAtic  limit. 

Tensile  strength. 

Cherry  red  when  fraotored. 

=24. 6  per  cent. 

W,000 
15^000 
10,000 

.oiaa 

.•1S7 
Oliilft 

17,tiO0     '          .MW 
IK,  DUO     '          ,0311 
le.OQO     1          -AIM 

^^  UOO 
21.000 
32,  you 
23.1M10 
2i,0i10 

.06K9 
.0707 

,1004 

.4S 

0        '          a 

LZ3 

. 

Fractured  2",50  from  neck,  Appearancei  silky;  dark-blue  color. 
Surface  of  stem,  saiue  color.    Raised  scale  in  vicinity  of  fracture. 

Local  contraction,  l'',6  each  side  of  fracture. 

Diameter  at  fracture,  ".26.  Area,  .053  square  inch.  Contractiou, 
89.i  per  cent 

Elongation  of  inoh  sectionSj  ".05,  ".93*,  ".21,  ".03^  ".01. 


TESTS  OF  IRON,   STEEL,    AND   OTHER   BiATERIALS. 

No.  1761. 
Marks,  3-782. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0501  in  6  inches. 
Estimated  temperature,  1351^  Fahr. 
Ganged  length,  5". 
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Applied  loads. 

In  ganged  length. 

Remarks. 

TotoL 

Per  square 
inch. 

Elongation. 

Set. 

Potmds. 

1.000 

2,000 

3,000 

4.000 

4,600 

5,000 

5,500 

6.000 

6.500 

7,000 

7.500 

8,000 

8.500 

9,000 

9,500 

10,000 

10»600 

11,000 

11.500 

12^000 

13,000 

14,000 

15.000 

15.850 

0 

Pounds. 

2.000 

4.000 

6.000 

8.000 

9.000 

10,000 

11.000 

12.000 

13.000 

14^000 

19,000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22.000 

23.000 

24.000 

28.000 

28.009 

30.000 

81.700 

0 

Inches. 

0. 

.0007 
.0017 
.0025 
.0082 
.0089 
.0048 
.0060 
.0072 
.0089 
.0109 
.0130 
.0158 
.0191 
.0236 
.0292 
.0843 
.0429 
.0528 
.0708 
.0977 
.156 
.286 
.456 

1.54 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=30. 8  per  cent 

. 

Fractured  2".25  from  neck.    Appearance,  silky;  medium  blue  color. 

Surface  of  stem  medium  blue  color  with  red  spot  at  fractured  end. 
Baised  scale. 

Local  contraction  1".5  each  side  of  fracture. 

Diameter  at  fracture,  ".35.  Area,  .096  square  inch.  Contraction,  80.8 
percent. 

Elongation  of  inch  sections,  ".06,  ".10,  ".25,  ".97»,  ".16. 
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300  TESTS   OP    IttON,    STEEL,   AKD   OTHER    MATEEULS. 

Ifo,  1876, 
Marks,  3-782. 
Dianietar,  ".798. 
Sei^Uonal  area^  .50  square  inch. 
Expansioii,  ".0522  in  0  iDchet^. 
Entimated  tein  iterating  1405^  Falir. 
Gauged  tength,  5'', 


Applied  loodjL 

III  sani^  lengtb. 

R^mAt-Ick                                    i 

Tatil- 

Pcn-aoiure 

EloDg»ti(ni. 

Bet 

Pvund*. 

1,0DD 

1,»>0 

a,ooo- 
1    a,wo 

3,000 

S,000 
B,000 

ln£h. 

0, 
.0010 

Inch, 
0. 

Aft«r  1  ToiQUto, 
KUi*ac  limit. 
Alter  1  mloute. 

Bo. 

But 

Do. 

Do. 

Do. 

Do.                                                                 J 

Do.                                                                       J 
A  ftfii- 1  mluutD. 
After  £  miBiitcft. 

4,000               .OOIS 
6,000    '          ,0023 
6,000                uo^ 

.0032 

3,500 

7,000 

.0036 
.0044 
.flO&l 
.0060 

4,000 

8,000 

4,fi00 

e,0OQ 

.0070 

.0083 
.0001 

.oiin 

JilU 

.01B2 
.0234 
.0261 
.0301 

.0438 
.05'J2 
.0479 
.07a« 
.0640 

5,  wo 

i6,obt 

..V.V.7"," 

5,600 

11.000 

12,000 

7,000 

H,oou 

After  24  mLtiuteti. 

Artijr  3  miDtiU"!. 

.1061 
.llJ^S 
.1214 

.13«tt 
.1453 

'■" 

After  3^  minutes. 

Aflt««r  4  mlDutea. 

Aft«r44  iiiiuut«ii.                                                          1 

Aiter  5  mLnutes.                    ,                                       i 

Afti?r  54  mlnufM.                                                       I 

'"""'***'' 

After  0  mluutisB.                                                              . 

Afti^r  0^  tniuutfifl.                                                          1 

Aft(>r  7  Djljiut^^ft,                                                            ^ 

After  7i  minutes. 

After  8  ulAntvi. 

Alter  8|  miiiutfM. 

AfterO  mi[Jul**H. 

After  ^  niinottfl. 

After  10  liilntiteH- 

After  lOi  u>hmt(&s. 

After  11  niinut^<fl.                                                         ] 

Aft«T  Ui  HiinattiH. 

After  12tdliiute4L 

Afli^r  I2k  miDatc«. 

Ait«r  13  mJnut/)8. 

After  HmJDiiteB. 

Alt«r  15  minuted. 

Afier  le  mlnuioii. 

After  17  mi  I*  lit  ON. 

After  Igujloiitt-m 

After  10  minuteM, 

After  20  lulDUtvH. 

After  21  Tuinnk'j*. 

After  32  mmtiteA, 

After  2:1  tqijinl***. 

Aft^r  24  tui[iUl«a. 

AlTtftr25  Niiniitt^ft. 

After  20  tnirmt^iH, 

Aft*r27niinur*?«. 

After  28  rnltiatea. 

.1528    ;. 

.1000    ... 

.1603     ...-. 

.  1770 

.1038 
.2018 
.;!10B 
.  !i>]08 
.r293 
,21163 
.3478 

.ai5 

.20 
,315 
.335 
.3a5 

■■""■■" 

«...,,...,.,, 

*«.*-,,.  J  —  —  ---—  -- 

1^._.^ 

.385 
.41 

.44 

.475 
,515 

"""*'**'*■  1 

1 

.565 
.605 

...... ...... 

.675 
.^t05 

.075 

1          *      » ♦» 

7,000            14,00« 

Tensile  tttrcii^ih^ 

Load  released  and  teat  discoiitiuued.    The  bar  allowed  to  cool  to  70^ 
Fabr.,  and  rest  unloaded  15  hours. 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS.  301 

Ho.  1876— Oontinaed. 

Total  elongation,  '^95==19  per  cent. 
Elongation  of  inch  sections,  ''.03,  'MO,  ",48,  ".30,  ".04. 
Minimum  diameter,  ".58. 

Sectional  area,  .264  square  inch.    Gontraction,  43.2  per  cent. 
Test  completed  on  the  cold  bar  70^  Fahr.    Micrometer  observations 
made  to  determine  present  elastic  limit. 


Applied  loadik 

In  ganged  length. 

Remarks. 

Total. 

Peraqoare 
inch. 

Set 

Poundt. 

1,000 

16.030 

16.000 

16.600 

16.000 
16.500 
17.000 
18.000 
10.000 
20.000 
21.000 
22,000 
23,000 
23,160 
20.100 
0 

Powub. 

InehM, 
0. 

.0070 
.0084 
.0087 

dfelL 

.0167 

.0191 

.0238 

.0327 

.0438 

.0621 

.085 

.12 

.18 

.22 

Inch. 
0. 

Initial  load. 

Blastio  limit  on  reduoed  area. 

• 

Tensile  strength  on  reduced  area. 
At  time  of  fractnro. 

62,600 
Lm 

67.730 

182.230 

0 

).20 

=  25.8  per  oent.  total  elongation. 

Fractured  2".75  i^m  neck.    Appearance,  silky. 
Local  contraction,  1".8  each  side  of  fracture. 
Diameter  at  fracture,  ".44.    Area,  .152  square  inch.    Gontraction 
from  original  area,  69.6  per  cent. 
Elongation  of  inch  sections,  ".04,  'Ml,  ".73»,  ".36,  ".06. 


w^^'- 


$02  TE8TS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1874. 
Harks,  3-782. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  "M4ID  in  6  inches. 
Estimated  temperatore,  1451^  Fahr. 
Ganged  length,  5''. 


AppUed  loads. 

In  gauged  length. 

Remarks. 

TotaL 

PerMOAre 
inoh. 

Elongation. 

Set 

Poundi. 
1,000 
1,600 
2,000 
2.500 

Sooo 

8,500 
4,000 

4,500 
5,000 
5.500 
6,000 
6,500 
7,000 
7,600 
8,000 

Pounds, 

2.000 

3,000 

4,000 

6,000 

8,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000  . 

13,000 

14.000 

1^000 

18,000 

18.620 

Inehst, 
0. 

.0011 
.0018 
.0019 
.0028 
.0088 
.0048 
.0087 
.0088 
.0184 
.0191 
.0287 
.0448 
.0771 
.1867 
.285 
1.17 

Ineh, 
0. 

Initial  load. 

Blaatio  limit  (not  weU  defined.) 

=  28. 4  per  oent. 

Fractnre  not  completed.  Stress  released  jnst  before  fracture  was 
expected. 

Minimum  diameter  l'^20  from  the  neck,  'M9.  Sectional  area,  .028 
square  inch.    Oontraction,  94.4  per  cent. 

SurfiEMse  of  stem,  blue-back  color. 

Local  contraction  reaches  to  the  neck,  and  VA  along  the  stem  from 
the  place  of  minimum  diameter. 

Elongation  of  inch  sections,  ".01,  ''.02,  ''.03,  ".13,  ".98». 


TESTS   OF   IRON,    STEEL,    AND   OTHER   BIATERIAL8. 

No.  1877. 
Marks,  3^782. 
Diameter,  ''.798. 
Sectional  area,  .60  square  inch. 
Bxpansion,  ''.0585  in  6  inches. 
Estimated  temperature  1566o  Fahr. 
Ganged  length,  5". 


303 


Applied  iMMls. 

In  gAoged  length. 

Bemarks. 

TotiO. 

PerMraare 

Blongntlon. 

Set 

1,000 

2.000 

InckM. 
0; 

.0007 
.0015 
.0017 
.0024 
.0027 
.0041 
.0048 
.0061 
.0076 
.0086 
.0121 
.0144 
.0186 
.0224 
.0266 
.0005 
.0882 
.0877 
.0424 
.0407 
.0561 
.0665 
.0740 
.0787 
.0870 
.0066 
.1145 
.1340 
.1552 
.1762 
.1085 
.2205 
.2445 
.2086 
.2051 
.8255 
.3660 
.89 
.48 
.48 
.68 
.60 
.71 
1.00 

Inck. 
0. 

1 

Initial  load.                                                           ! 
After  Imlnnte.                                                    | 

1.500 

3.000 

Do.                                                                1 

2,000 

4,000 

Slastio  limit                                                         ' 

After  1  minute. 

2,500 

6,000 

Da                                                                1 

8.000 

6,000 

Do. 

8,500 

7.000 

Do.                                                                  ^ 

After  1  minnte.                                                     | 

After  2  minntes.                                                     1 

After  8  minntes.                                                     I 

After  4  minntes.                                                      1 

After  5  minntes^                                                      1 

4,000 

8,000 

After  1  minute. 
After  1  minntftr 

After  2  minntes. 

After  3  minntes                                                      ' 

After  4  minutes.                                                       ' 

After  5  minutes. 

4.500 

0,000 

1 

After  h  minnte. 
After  1  minute. 

After  2  minutes. 
After  3  minutes. 
After  4  minntes. 
After  5  minntes. 
After  6  minntes. 
After  7  minutes. 
After  8  minutes. 
After  9  minntes. 
After  10  minutes. 
After  11  minutes. 
After  12  minutes. 
After  13  minutes. 
After  14  minutes. 
After  15  minntes. 
After  16  minntes. 
After  17  minutes. 
After  18  minntes. 
After  19  minutes. 
Tensile  strength. 

:=  19.6  per  cent 

■"■■■*""* 

4.500 

0  AOO 

Hot  test  dj 
0       i         0 

Acontinued. 
.08 

Elongation  of  inch  sections,  ".02,  ".14,  ".64,  ".11,  ".07. 
Minimum  diameter,  ".60.    Area,  .196  square  inch. 
60^  per  cent. 


Contraction, 


r 


304  TEBTS   OF   IRON,"  STEEL,    AND   OTHER   MATERIALS. 

No.  1877 — Oontinued. 
After  a  teat  of  two  hours  bar  again  loaded  and  ruptured  at  70^  Fahr* 


AppltedloMdi. 

In  ganged  length. 

Remai-lu. 

Total. 

P«r  vquAre 

Set. 

Pounds, 
]l,7M 

14,500 

PQunds, 

50,000 

fl«,120 

134.  MO 

Inches. 

Itieh. 

i 
BiMtio  limit  on  reduced  area. 
Tensile  strength  on  reduced  area. 

At  time  of  fracture. 

L20 

=  24  per  cent.  totAl  elongation.                                \ 

Fractured  3"  from  neck.    Appearance,  silky. 
Tiocal  coDtractioD,  V'A  each  side  of  fraiotare. 

Diameter  at  fracture,  ".37.    Area,  .108  square  inch.    Contraction, 
78.4  per  cent, 
ElongatioD  of  inch  sections,  ''.02,  M5,  ".86»,  'M2,  ".06. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  1873. 
Marks,  3-782. 
Diaraeter, ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0606  in  6  inches. 
Estimated  temperature,  1620^  Fahr« 
Ganged  length,  5". 
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Applied  loads. 

In  ganged  length. 

TotoL 

Per  sqaare 
iocb. 

Elongation. 

Set. 

Remarks. 

Poundg. 
1,000 
1,500 
2,000 
2.500 
2.800 
3.000 
8.500 
4,000 
4,600 
5,000 
5,260 
5.600 
5^680 

Poundg. 

2,000 

3,000 

4.000 

5,000 

5,600 

6.000 

7.000 

8,000 

9,000 

10,000 

10,520 

H,000 

11.360 

0 

Ineheg. 

0. 

.0012 
.0018 
.0034 
.0051 
.0068 
.Ol'O 
.0222 
.0«7 
.0752 
.1370 
.2039 
.305 

1.80 

Inch. 

Initial  load. 

Probable  elastio  limit. 

. 

1 

Tensile  strength.                                                      1 
=  36.0  per  cent.                                                         j 

Miuimnm  diameter  3"  from  neck  ".17. 

Sectional  area,  .023  square  inch.    Contraction,  95.4  per  cent. 

The  fractnre  of  this  specimen  was  not  completed  in  the  testing  ma- 
chine, but  the  stress  was  released  when  the  metal  was  down  to  the 
'above-mentioned  diameter. 

Surface  of  stem,  bine-black  color. 

Local  contraction  2*"  each  side  of  minimum  section. 

Elongation  of  inch  sections,  ".03,  ".11,  1".13,»  ".45,  ".08. 
H.  Ex.  45 20. 


I- 


50$  TESTS   OF   lEON,    STEEL^    AND    OTHEE    MATERIALS. 

Ko.   1773. 
Marks,  4-795. 
Diameter^  ".798. 
Sectional  area,  .50  sqtiai^  iD«b- 
Temperature^  0  Fakr- 
Gauged  length,  5''. 


1 

i 


fiaoJirlcfi 


At  time  of  mptnte, 
=  22.2  iMsr  cent. 


Fractured  2".5  fram  neck,  at  center- punch  mark.  Ap|)6aranoe  grau- 
iilar,  radiating  from  centi>r-imtich  mark  in  the  circumference- 

l!^Imimam  diaraeti>r,  J^'  from  the  place  of  mpture.  Local  contraction. 
1''  each  side  of  this  point. 

Diameter  at  fracture^  ".6i.  Araa^  .322  fiqnare  inch.  GontractioQr 
35.6  percent. 

Elongation  of  inch  sections,  'Ml,  'MC,  ",32»,  ".37*,  ".IS. 


TESTS   OF   IBON,    STEEL,    AND   OTHEE    MATERIALS: 
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No.  1810. 
Marks,  4-795. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Temperatnre,  70^  Fahr.       •  ' 
Ganged  length.  5''. 


.     AppUod  loads. 

In  gauged  lengths. 

Kemarks. 
Initial  load. 

Total 

PbrsaDare 
inch. 

Elongation. 

Set. 

Inch.  ' 
0. 

PoUTidt. 

1,000 
5.000 
10,000 
15,000 
20.000 
23,000 
24,  COO 

92,500 
23.000 
24,000 
25,000 
20,000 
27.000 
28,000 
29,000 
30,000 
81,000 
82.000 
83,000 
34.000' 
35,000 
36,000 
87.000 
38,000 
SO.  000 
40,000 
41,000 
42,000 
42,000 
36,000 
0 

Pounds. 

2.000 

10.000 

20  000 

Ineh§9. 
0. 
.0012 

AA90 

34).  000              .  0046 
40,000              .0063 
46.000              .0074 
48, 000    I         .  0070 

Elastic  limit. 

LOM 

46,000 

1  feU. 

.0422 

............ 

46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,800 
135.100 
0 

.0603 
.0567 
.0658 

.0749 
.0856 
.0052 





.1079 

.1204 
.14 
.15 
.165 

:^ 

.225 



» 

.255 

.28 

.32 

.87 

.44 

.54 

. . 



"::""'* 

Tensile  strength. 
At  time  of  fracture. 

( _ 

1.20 

=24.0  per  cent 

Fractured  2^'.5  from  neck  at  center-pnnch  mark. 
Diameter  at  fracture,  ''.59.    Area,  .273  square 
45.4  per  cent. 

Elongation  of  inch  sections,  'M4,  ".18,  ".37»,  ''.36,  ".15. 


Appearance,  silky, 
inch.    Contraction, 


^i  "U?-- 
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308  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1764 
Marks,  4-796. 
Diameter,  ^'.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0058  in  6  inches.  • 

Estimated  temperatnre,  215^  Fahr. 
Ganged  length,  5". 


Applied  lofldA. 


TotaL 


Ptna$idt. 
2,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22.000 
2t,500 
22,000 


21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
38,000 
84,000 
38,000 
87,000 
38,000 
39,000 
40,000 
41,000 
41,700 
39,200 
0 


Per  sou»re 
inon. 


Poundt. 
4.000 
10,000 
20.000 
30,000 
40,000 
42,000 
44,000 
45,000 
48^200 


In  ganged  length. 


Elongation        Set 


JneA. 

0. 

.0008 
.0019 
.0030 
.0041 
.0045 
.0046 
.0048 
.0051 


Inch. 
0. 


Load  foil. 


42,900 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,400 
125.640 
0 


.0177 

.0452 

.0458 

.0487 

.0710 

.0768 

.0783 

.0995 

.1081 

.1098 

.1516 

.1585 

.1665 

.1803 

.105 

.27 

.825 

.38 

.36 

.556 


Beniarktt. 


IniUal  load. 


Elflstio  limit. 


Tensile  strength. 
At  time  of  fracture. 
=  17. 6  per  oetit<. 


Fractured  l'^30  from  neck  at  center-pnnch  mark.    Appearance,  silky. 
Local  contraction,  I'M  each  side  of  fracture. 

Diameter  at  fracture,  '^63.    Area,  .312  square  inch.    Contraction,  37.6 
per  cent. 
Elongation  of  inch  sections,  '^30*,  ".22*,  'M3,  ".13,  ".10. 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 
No.  1703. 

Marks,  4-795. 

Diameter,  ^'.798. 

Sectional  area,  .50  square  inch. 

Expansion,  '^0099  in  6  inches. 

Estimated  temperature,  317^  Fahr. 

Gauged  length,  5'^ 
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Applied  loads. 

In  gauged  length. 

Semarka. 

Total. 

Per  mare 

BlongaUoB. 

Set. 

Pounds, 

1,000 

6^000 

16,000 

20,000 

21,000 

22,000 

23^000 
24,000 
25,000 
26^000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
38,000 
87,000 
38,000 
39.000 
40,000 
41,000 
42,000 
^000 

44,000 

42,000 
0 

P9und9, 
2,000 
10,000 
30,600 
40,000 
42,000 

44.000 

46,000 
48^000 
60,000 
52,000 
54,060 
56,000 
58,000 
60,000 
63,000 
64,000 
66,000 
74,000 
76^000 
78,000 

82,000 
84,000 
86,006 

88»000 

180.430 

Inch, 
0. 

.0020 
.0036 
.0045 
.0049 
(       .0080 
>       .0347 
.0351 
.0379 
.0410 
.0681 
.0691 
.0630 
.6604 
.0803 
.0881 
.0882 
.1250 
.1620 
.156 
.19 
.19 
.20 
.226 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Throb*. 

Do. 

TenaUe  strength. 

At  time  of  rapture. 
=12.2  per  cent. 

^ 

.*61 

Fractured  l'^25  from  neck  at  center-punch  mark 
Local  contraction,  1^^  each  side  of  fiacture. 
Diameter  at  fracture,  ^'.64.    Area,  .322  square  inch. 
35.6  per  cent 

Elongation  of  inch  sections,  ''.08,  ''.07,  ".06,  ".16»,  ".24* 


Appearance,  silky. 
Contraction, 
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TESTS   OF   UtON,   STEIiL.    AND    OTHES   MATERIALS. 


1 


Marki!}^  4-795, 

Diameter,  ",798. 

Sectional  area,  .50  square  inch. 

ExpaDaioQ,  '\0148  iu  (}  iiiciie^. 

Estimated  temperature^  440^  Falir» 

Gaaged  lengthy  5". 


Applied  load^. 


ToUL 


Pflr  HQATfr 


Rrtqw 
inch. 


B3oiLg«tfoD.i       Set 


1,000     I 

10,000 

10,000    1 

20,000 

21,400 


21,  im 

2h  fiOO 
24<O0O 
£H,OW 

aa,  mo 

BlOOU 

M.OCIO 

40,  ooo 
*3,O0O 
t4.(jOO 

4a>ooo 

47p  000 
40,000 
4B,i)o<> 
4S.4&0 

0 


Poundt. 
3,000 
10.000 
20,000 
30,000 
'10,000 

44,800 


I]|(Mis«d  length. 


iLetDju^kji. 


Taeh. 

Q. 

.{3029 
.00*2 
.oa£3 
.  iwm 
.0000 


Inch. 
0. 


lAoA  felL 


42,000 
43.000 
44,000 
4«^000 
02,000 
90,000 
00,000 
«,000 
§6,000 
72.000 
70,000 
iO^OOU 
91,000 

aa^ooo 

92,000 
04,000 
DO.  000 
9«.000 
981,060 
134,210 
0 


.UlOO 

.OlfSS 

.0*74 

.0403 

.0009 

.0780 

.0807 

.1030 

.12 

.135 

.105 

.18 


.3& 
.43 
.53 


llikEAlJ 


Eiuatic  Hmlt. 


At  tlDie  of  trwatntn. 
=  18v «  pel-  cent. 


Fractiiretl  1",20  from  neck,  App^^aranre,  ssilky*  Oblique,  4S^.  Na 
change  iu  color,     Snrfac*^  of  stem  straw  eoloreil. 

Local  coutractiou,  ".8  each  side  of  fracture. 

Diameter  at  fracture,  ",66,  Area,  .342  square  inch*  CoDtrac^tion, 
31. 6  per  cent. 

Elongation  of  inch  sections,  ".Oy,  ".01),  'MO,  'M6»,  ",25». 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS.  311 


No.  17d5. 
Marks,  4-795. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Eiq[)an8ion,  ".0200  in  6  inches. 
Estimated  temperatare,  570^  Fahr. 
Ganged  length,  5". 


Applied  kMd.. 

In  ganged  length. 

T""^    '^"iST" 

Eiongation. 

Set. 

Remarks. 

Pounds,  >    Pounds. 
1,000              2,000 
5,000    1        10,000 

10, 000            20, 000 

TncJi, 
0. 
.0014 

Inch. 
0. 

Initial  load. 

.0090 

15^000    1        30,000    '          .0046 

:*;; 

16^000            38,000 
17,000            34,000 
18,000            86,000 
18,500            37,000 
19,000            38,000 
19.500    1        89,000 
20, 000     1        40. 000 

.0050 

.0056 

.0063 

.0090 

.0158 

.0188 

.0215 

.0326 

.0406 

.0580 

.0781 

.0866 

.10 

.185 

.14 

.17 

.195 

.225 

.275 

.32 

.37 

.41 

.61 

.67 

Elastic  limit. 

22,000 
24.000 
26.000 

44,000 
48.000 
59,000 

28,000 

66,000 

30,000 
32,000 
34,000 
86,000 
38,000 
40,000 
42,000 
44,000 
46,000 
47,000 
48.000 
40,000 
49,720 
48,100 

60,000 
64,000 
68,000 
78,000 
76,000 
80,000 
84,000 
88,000 
09,000 
94,000 
96,000 
98^000 
99,440 
142.720 

............ 

.'..'..'.'...'.'.', 

Tensile  strengtli. 
At  time  of  fracture. 
=  18.2  per  cent. 

1 

1 

0         1           0 

.91 

;::::;:;:;;: 

1 

Fractured  V  from  neck.    Appearance  silky. 
Local  contraction,  V  each  side  of  fracture. 

Diameter  at  fractnre,  ".62.    Area,  .302  square  inch.     Contraction, 
39.0  per  cent. 
Elongation  of  inch  sections,  ''.38*,  'M8,  ".13,  ".12,  ".10. 
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TE8T8    OF    mONj    STEEL,    AND    OTHER    MATERIALS. 


Na  1780. 
Marks,  4^795, 
Diameter,  ^'.793. 
Sectiaiml  area^  .50  aqimre  inch. 
Expansion,  ''.0225  in  0  inches. 
Estimated  temperatnrt*,  032^  Fahr. 
Gauged  leugtb,  5". 


'AppHtHl  loadn. 

Id  ganj^wl  1vi»gtl). 

Remarlu. 



TotaU 

Per  aqnard 
inch. 

1 
EtoDgatioQ.        Set 

PoundM. 
l,00ti 
5,000 
10,  000 
15,000 
15,500 
lOyOOO 
10,500 
17,000 
17,  50<i 
IS,  000 
10,000 
20,000 
Zi.  000 
24.000 
20,000 
215,000 
30,000 
32,000 
34,000 

aa^ooo 

38,000 
40,000 
42;0O0 
44,000 
4S,0Oi) 
40^i«10 

ii.im 

0 

Paandt. 

:;,ooo 
lo.ooo 

20,  000 
30,  OtK) 
31,W:0 
32,00u 
35,000 
34,0O(J 
35,000 
30,000 
Bfi^OOO 
40,  000 
44,  000 
4«,  000 

:>2,otHj 
rjO,ooo 

00,000 
O4,0OU 
Gti,0OO 
72.  OOO 
70,000 

HO,  vm 

Ii4,000 

sa.coo 

fJ,000 
0 

0. 
.0000 
,  (MH'O 
.O04t 

Inch. 
0. 

IdHialload. 
Elwtic  limit 

• 

Tensile  strength  hot 

obine. 
—12.0  per  cent 

,0047 
.  00ri4 
.007^ 
.0007 
.OUT 
,01  to 
.0181 
,02:» 

■  .oasa 

.04H5 
.  0012 
.0765 

.oeio 

.1090 
.126J1 

:S! 

.37 
.4kf 

{.02 
.00 



1 

f 

1 

ma- 

i 

::::::::::: 

Surface  of  nt^iu  bhuvljlack  color. 
Elongation  of  inch  ^^eetioaw.  'Ml,  ".13,  'M4,  ".12,  ".10. 
After  a  rest  of  twenty  hours  bar  tested  cold  at  temperature  of  OS^Fahr. 
Miaimutn  diameter,  ".740.     AreH,  .4,30.  square  inch.    Contraction,  14 
l>er  cent- 


Applied  loadB. 

In  gaogcstt  lB«it£t]it 

Hemarks. 

Totol. 

Per  aqnare 
inch. 

Poundjt. 
90,  OOO 
DM,  OOO 
100,  tioo 
lOi,0<Hi 
104,000 

kjo,  mo 
loa,  000 

( .-,.  .... 

Elun  lotion. 
.025 

Sot 
Inch. 

4^,000 
4a,  000 
50,000 
51,000 
52,000 
53,000 
54,000 

54,200 

4a,  000 
0 

.  025 
.02'. 

.0.1 

.0H5 

,65 

.^ 

Tetiaile  strength. 
On  original  section. 

^10^400 

fi:;6.050 

ims^ 

t  111  tefluced  section. 

At  time  of  fnuitnre. 

.VI 

=  15. 2  per  cent. 

Fractured  ",oO  from  neck.  Ai>pearance,  fine  granular,  radiating  from 
a  «ilky  spot  at  the  center. 

Ijocal  contraction  reache?^  to  the  neck  and  ".7  from  fracture. 

Diameter  at  fracture,  ".05.  Area,  ,332  square  inch.  Contraction,  33.6 
percent. 

Elongation  of  inch  sections,  ".11,  ".13,  ".14,  'M2,  ".26*. 


TESTS   OF   IKON,   8TEEL,   AND   OTHER   MATERIALS. 

Ko.  1779. 
Marks,  4-795. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expaxieion,  '^0229  in  six  inches. 
Estimated  temperatoie,  642^  Fahr. 
Gauged  length,  5'^ 
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AppUed  loads. 

In  ganged  length. 

B^fmn^lf^ 

Totol. 

PerMuare 

Elongation. 

Set. 

Poundt. 
1,000 
5,000 
15^000 
16,000 
16,500 
17,000 
17,600 
18,000 
18.000 
20,000 
21,000 
22,000 
24,000 
28,000 
28,000 
30,000 
32,000 
38,000 
36,000 
38.000 
40,000 
42,000 
44,000 
4^000 
46,000 
47.000 
48.000 
48.350 
,,40. 

Poundi. 
2,000 
10,000 
30,000 
82.000 
33,000 
34,000 
35,000 
36,000 
38,000 
40,000 
42,000 
44,000 
48,000 
62,000 
56^000 
60,000 
64,000 
66.000 
72,000 
78,000 
80,000 
84.000 
88,000 
90,000 
92,000 
94,000 
96  000 
96,700 
140,680 

Jndut, 
0. 

.0018 
.0058 
.0062^ 
.0070 

0.     . 

Inltialload. 
Slaatio  limit. 

.0108 
.0125 
.0151 
.0203 
.0240 
.0313 
.0382 
.0500 
.0626 

-!!]!!l!V.. 

Tensile  strength. 
At  time  of  fnotme. 

.0782 

.0935 

.1086 

.18 

.156 

.185 

.21 

.245 

.30 

.836 

.375 

.435 

.545 

.605 

1.03 

1 

—20.6  per  cent.                                                     i 

Eractnred  r^75  from  neck.  Appearance,  silky;  deep  blue  color. 
Gup-shaped  ends.  Surface  of  stem  brown,  with  irregular  checkered 
spots  of  blue-black. 

Local  contraction,  ",9  each  side  of  fracture. 

Diameter  at  fhusture,  ^'.59.  Area,  .273  square  inch.  Contraction, 
45.4  per  cent. 

Elongation  of  inch  sections,  ''.23,  ".44»,  ".16,  ".11,  ".09. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATEBIAI.S. 

Ka.  1862,  ■ 


Mark8^  4*795. 

Diameter,  ',798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".01^68  id  G  inches- 

Estimated  temperature,  740^  Falir, 

(jranged  leogtli,  5^\ 


Applied  lo«d4. 

In  ^Miged  length. 

Bemarkfl. 

Total. 

isch. 

EloaKatlon. 

Set. 

Pcufulff.      Ftntnda. 

1,000              2,000 

11,000    1        2L»,000 

12,  DtW     1        •ii.  MM) 

JfMdt. 

0. 

.0048 
.0053 
.0057 

.0086 
,0114 
,014fi 
.  0186 
,0232 
.0283 
,0345 
.MOO 
.OMfl 
.D«S3 
.0840 

aoa2 

.1235 

.1497 

,1624 

,1780 

.1857 

.2150 

.  2410 

.2774 

.3324 

.43 

.47 

Inch. 
0. 

Ioltl»lloid. 

iLLutlc  Ifviit  (not  woU  ileflned.) 

Test  aiHcoTitinuPil. 
=  10.0pijrteot. 

13,000 

28,000 
:iO,000 
311  OOO 
34,000 

;ifl.  Oil* 

38,tj00 

14,000 
IS^OOO 
10^000 
17,000 
IS,  000 
10,000 

20,000 
21,000 

40,000 

22;ouo        ulm 

24,000            48,000 

gfljOoo         r.'Aooo 

2fl,  000     1         no,  OQO 
30,000     1        00,000 
32,000     1        G4.000 
34.  000            06,  OUO 
36,000    1         70,000 
S8,0i)0    '        72,000 
37,  Ooo            74, 000 
38,000            70,000 
30,  000    '         Tfl.  OOO  ' 

40,000 
41,000 

41,500 

41,000 

0 

SO,  000 
82,000 

83.000  1 

0 

,5a 

'M7,  ".<>8/'.05. 
square   inch. 


Contraction, 


Elongation  of  incjli  sections,  ^'.07,  'MO, 

Minimum  diameter^  ".72,      Area,  .407 
18.G  per  cent- 

Eested  sixteen  hours  and  then  test  completed  at  temperature  of  7(P 
Fahr- 


AppUtid1oiul§. 

lb  gfrii^ed  leoirttt. 

Keipurks. 

T^tei 

Ibcb. 

ElongiitioD 

iSet, 

Femidt. 
47,  ooa< 

PoundM. 

Jt*rA, 

iTveh, 

FAnniw  limit :  lapiil  ntrvtching. 
lid  orJi^iiifil  iLTtu. 
t*n  re du cert  iirt:i. 

^  hi  oi  iciuik]  iuf^- 
( »ti  1  ednced  ^ea. 

At  tUOBOf  fTACtlirtf, 

m  mm 

l\     nn-ifto 



4D,4S0h 

, 

, ._.... 

im  (fm 

(        1:51,520 
43, 100           142,  720 
0                    (1 

.S3 

Fractured  !2".5  from  ueck.  Appearance,  fine  granular,  radiating 
irotn  silky  center. 

Local  contraction,  ",9  each  side  of  fracture. 

Diameter  at  fracture,  ''.62,  Area,  ,302  square  inch.  Contraction, 
39.0  per  cent. 

Elongation  of  inch  sections,  ^'.10,  ",22,  ".31*j  'Ml,  ".09. 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 
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No.  1766. 
Marks,  4-795. 
Diameter,  ''.798. 
Bectional  area,  .50  square  inch. 
Expansion,  ''.0275  in  0  inches. 
Estimated  temperatore,  757^  Fahr. 
Ganged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remark*. 

Total. 

Persqiuce 
inoh. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10^  000 
13,000 
14,009 
14,509 
15^000 
15,600 
16.000 
17.000 
18,000 
19,000 
20,000 
22,000 
24.000 
26,009 
28,000 
80.000 
32.000 
84,000 
36^000 
38.000 
40,009 
41,000 
42.000 
43,000 
44,000 
45,000 
45,469 
22,600 

Poundt. 
2.000 
10,000 
20,000 
26,000 
28,000 
29,000 
80,000 
31,009 
33,000 
34,000 
36,000 
38.000 
46.000 
44,000 
48;  009 
62.000 
66,000 
60,000 
64,000 
68,009 
TAOOO 
76,000 
80,000 
82.000 
8i000 
86.000 
88.000 
90,000 
90,020 
94,540 
0 

Inehet, 
0. 

.0017 
.0030 
.0045 
.0054 
.0065 
.0082 
.0094 
.0107 
.0136 
.0186 
.0228 
.0283 
.0418 
.0563 
.0700 
.0876 
.1020 
.125 
.15 
.18 
.22 
.255 
.28 
.31 
.37 
.43 
.56 
.66 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

. 

• 

* 

Tensile  strength. 
At  time  of  fracture. 

1.20 

~  24.0  per  cent. 

Fractured  1".40  from  neck.  Appearance,  silky;  darkblne  color. 
Surface  of  stem,  blue-black,  with  purple  cast. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".55.  Area,  .2;^8  square  inch.  Contraction,  52.4 
per  cent. 

Elongation  of  inch  sections,  ".14,  ".17,  "  .18,  ".41*,  ".30. 


m; 
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TESTS    OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 


No.  1768. 
Marks,  4-795. 
Diameter,  ''.798. 
Sectional  atea,  .50  square  iDch. 
Expansion,  ''.0337  in  6  inches. 
Estimated  temperature,  912^  Fahr. 
Ganged  length,  5". 


Applied  loodA. 

In  ganged  length. 

Bemarka. 

TotaL 

Peraqnare 
inch. 

Elongation. 

Set. 

P<nindt. 
1,000 
6,000 
10,000 
12,000 
12,600 
13.000 
13,500 
14.000 
14,500 
16,000 
15,500 
16,000 
17,000 
18,000 
19,000 
20,000 
22,000 
24.000 
26.000 
28,000 
80,000 
31,000 
82,000 
83,000 
84.000 
35,000 
86.000 
38.680 
20,000 
0 

Poundi. 
2,000 
10.000 
20,000 
24,060 
25.000 
26,000 
27.000 
28,000 
2Q.000 
30,000 
81.000 
32,000 
34.000 
36,000 
38,000 

Ineheg. 
0. 

.0014 
.0089 
.0060 
.0067 
.0074 
.0084 
.0094 
.0105 
.0119 
.0134 
.0152 
.0200 
.0246 
.0318 

0. 

Initial  load. 
BlaMtic  limit 

40, 000              .  0380 

44,000 
48.000 
52,000 
56,600 
60,000 
62,000 
64,000 
68,000 
68,000 
70,006 
72,000 
73,360 
105,820 
0 

.0548 

.0722 

.065 

.125 

.15 

.175 

.185 

.215 

.25 

.295 

.355 

.49 



Tonaile  strength. 
A  t  time  of  f raetnre. 

' 

1.16 

=  23. 2  per  cent. 

Fractnred  3''  from  neck.  Appearance,  silky ;  dark-blue  color.  Cup- 
shaped  ends.    Surface  of  stem,  blue-black. . 

Local  contraction,  l".l  each  side  of  fracture. 

Diameter  at  fracti^ire,  ".49.  Area,  .189  square  inch.  Contraction, 
62.2  percent 

Elongation  of  inch  sections,  ".10,  ".21,  ".03*,  ".14,  ".08. 


TESTS   OF   IKON,  STEEL,  AND    OTHER   MATERIALS. 

No.  1769. 
Marks,  4-795. 
Diameter,  ''798. 

3ectioDal  area,  .50  sqaare  inch. 
Expansion,  ''.0380  in  6  inches. 
Estimai;ed  temperature,  1020^  Fahr. 
Ganged  length,  5". 
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AppUedload. 


Total. 


Ptmndt. 
6,000 
9.500 
10,000 
10,500 
11.000 
11,500 
12,000 
ia.500 
13.000 
13.500 
14,000 
14.500 
16,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
28.000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
32.800 
19.500 
0 


Persqnare 
inch. 


Eloogstlon. 


Pounds. 
10,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27.000 
28,000 
29,000 
80.000 
32.000 
34,000 
36.000 
88,000 
40,000 
42.000 
44.000 
46,000 
48.000 
50,000 
62.000 
54,000 
66,000 
58,000 
60,000 
62,000 
64.000 
64,600 
99.490 
0 


In  ganged  length. 


Ineh, 
0. 

.0022 

.0025 

.0027 

.0032 

.0039 

.0046 

.0053 

.0060 

.0071 

.0086 

.0096 

.0115 

.0150 

.0209 

.0282 

.0876    I 

.0448    ; 

.0542 

.0651    I 

.0790 

.0928 

.1061 

.13 

.155 

.165 

.196 

.225 

.27 

.88 

.415 


Set 


Inch, 
0. 


Beroarkft. 


Initial  load. 


Slaatio  limit. 


.74 


Tensile  strength. 
At  time  of  fractare. 
=  14.8  per  cent. 


I 


Fractured  ".70  from  neck.    Appearance,  silky. 
Local  contraction  reaches  to  the  neck  and  1"  from  fractare.  « 
Diameter  at  fractare,  ".50.    Area,  .196  sqaare  inch.     Contraction, 
60.8  per  cent. 
Elongation  of  inch  sections,  ".08,  ".06,  ".06,  ".06,".48». 
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TE8TB   OP    IRON,    STEEL,    AND    OTHKB   MATERIALS. 


No,  1881. 
Marks,  4-795. 
Biameter,  ".798. 
Sectional  area,  «50  sqnaie  iocb. 
ExpaDBion,  ".0393  iu  tj  uiphe*?. 
Eatimatifd  temperature,  1062^  Fahr. 
Gauged  leugth  5^'. 


Appllad  loads. 


ToteL 


1,000 
10, 000 
11,000 
U,000 
13,000 
14,000 
15,000 

ie,ooo 

IX  000 
1K.0CM 

ig^ooo 

».000 
31,000 
^000 

2z,eso 


Pouji^. 
2.000 
so,  000 
2*J.O00 
24,000 
moOQ 

sa,ooo 

30,000 
32;  0*0 

34,eo« 
as;  000 

39,000 
40.000 
42,000 
44,000 
45,300 


III  K«ngeA  Iwigtlu 


Elongation  Srt. 


i- 


0. 
.0043 
,  0055 

.mm 

.0117 
.0153 
,0315 
.0990 

.04oe 

.05J2 
.0074 
,0043 
.1107 
.1783 


Inek, 
0, 


Reroarks. 


loitial  load. 
EUatic  limit. 


DmoaudiDj;  Imda  and  elongatbtii. 


^000 

21,500 

21,000 

0 


.3837 
.3550 

.3173 
.27 


Tensile  strength. 


\  Test  disoontinnefl. 
=  64.0  per  cent. 


Elongation  of  inch  sections,  'M8,  '^03,  ''.02,  ".02,  ".02. 
Minimum  diameter,  '\7L     Area,  .396  square  inch.    GontractioQ,  20.8 
per  cent. 
Rested  eighteen  honrs  and  test  completed  at  temperature  of  70^  Fahr. 


Applied  loads. 

In  ganged  lenKtb, 

Remarks. 

Total - 

Prr  Miliar* 

Elrni  jcat|4>D . 

.... 

Piiujidt^ 
5, 000 

m,  100 

32,000 
34,000 

a£ooo 

iig,000 
40,000 

40,  570 

37,000 
0 

Potaidt. 

inch. 
0. 

0. 

Initial  load. 
Blastio  limit. 
On  orifl^al  area. 
On  rechiced  area. 

Tensile  strength. 
On  original  area. 
On  reduced  area. 
At  timeof  fractm-e. 
— 12. 2  per  cent. 

r  , 

Joiaoo 

i78.SiO 

.06E5 

.0805 

.1231 

.lfl5 

.24 

,31 

<  ait  1*3" 

il02,4M 
133,  B20 
0 

.01 

Fractured  ",50  from  neck.  Appearance,  silky  center  30  per  cent.,  fine 
granular  at  circumference  70  per  cent. 

Local  contraction  to  the  ueck,  and  ".9  from  the  neck. 

Diameter  at  fracture,  ",60.  Area,  .283  square  inch.  Contraction,  43.4 
per  cent. 

Elongation  of  inch  sectiouB,  ".3fj»j  ".07,  ".06,  ".06,  ".06. 


Ia 


TESTS   OP    IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  1878. 

Marks,  4-795. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 

Expansion,  ''.0449  in  6  inches. 

Estimated  temperature,  1192o  Fahr. 

Ganged  length,  5". 
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Applied  loftdB. 

In  gauged  length. 

.      1 

i 

Total. 

PersauAre 
inobb. 

Elongation. 

Bet. 

Remarks. 

1 

1 

PotmdM. 

1,000 

2.000 

8,000 

4,000 

5^000 

8,000 

7^000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

18.700 

0 

PoundM. 
2,000 
4,000 
6,000 
8^000 

InehM. 
0. 

.0006 
.0013 

Inch. 
0. 

Initial  load. 
SlMticUmlt. 

10,000             .0038 

12,000 
14,000 
16.000 

i8;ooo 

20.000 
22.000 
24.000 
28.000 
28,000 
30,000 
82.000 
84,000 
86,000 
87,520 
0 

.0050 
.0062 
.0074 
.0003 
.0119 
.0167 
.02U 
.0388 
.0529 
.0691 
.0940 
.1274 
.2068 
.8604 
1.44 

Tensile  strength. 
=28.8  per  cent. 



Fractured  3"  from  neck.  Appearance,  silky;  dark- blue  color.  Sur- 
face of  stem  bine-black,  with  brownish  tinge. 

Local  contraction,  1".6  each  side  of  fracture. 

Diameter  at  fracture,  ".35.  Area,  .096  square  inch.  Contraction,  80.8 
per  cent 

Elonf?ation  of  inch  sectionn,  ".06,  ".23,  ".96»,  ".16,  ".03. 


1 


■ 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


^  No.  1879. 

Marks,  4-795. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0486  in  6  iiichen. 
Estimated  temperature,  1285°  Fahr. 
Gauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Totol. 

Per  square 
inch. 

Elongation. 

Set. 

Inch. 
0. 

i 

Pound: 
1,000 
2,000 

:{.ooo 

4,000 
5,000 
6,000 
7.000 
8.000 
9,000 
10,006 
11,000 
12.000 

Pounds. 

2.000 

4»000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20.000 

22,000 

24,000 

26,000 

27.8R0 

0 

InehM. 
0. 

.0011 
.0017 
.0030 
.0044 
,00Z9 
.0079 

•  .0116 
.0167 
.0273 
.0427 
.0606 
.1066 
.2304 

InltiAl  load. 

ElasUc  lunit. 



1 

Tensile  strength.                                                    ' 
=^21.6p<«rcent.                                                       ! 

13.000 

13,040 

::;;;;:::::: 

0 

1.08 

1 

Fractured  at  middle  of  stem.  Appearance,  silky;  blc^e-black  color. 
Surface  of  stem,  blue-black. 

Local  contraction,  1".8  each  side  of  fracture. 

Diameter  at  fracture,  ".30.  Area,  .071  square  inch.  Contraction, 
85.8  per  cent. 

Elongation. of  inch  sections,  ".01,  ".09,  ".84*,  ".10,  ".04. 


TESTS   OP   IBON,  STEEL,  AND   OTHER  MATERIALS,  321 

No.  i7au 

Marks,  4-795. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 

Expansion,  '^0530  in  6  inches. 

Estimated  temperature,  1395^  Fahr. 

Gauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incli. 

Elongation. 

Set 

Pounds. 

1,000 

2,000 

3,000 

4.000 

4,500 

5,000 

5,500 

6.900 

6,600 

7,000 

7.500 

8,000 

9,000 

10,000 

11.000 

12.000 

13.090 

14.000 

15,000 

16.000 

17.000 

18.000 

18,400 

0 

Pounds. 

2.000 

4.000 

6.000 

8,000 

9.000 

10.000 

11.000 

12.000 

13,000 

14,000 

15.000 

16.000 

18.000 

20.000 

22.000 

24.000 

26,000 

28.000 

30.000 

32.000 

34.000 

36.000 

86.800 

0 

Inches, 

0. 
.0018 
.0027 
.0045 
.0055 
.0066 
.00T2 
.0088 
.0102 
.0113 
.0129 
.0143 
.0201 
.0247 
.0351 
.0480 
.0571 
.0998 
.1367 
.1936 
.2729 
.36 
.60 

1.48 

Inch. 
0.  . 

Initial  load. 

No  weU^eAned  elastic  limit. 

Tensile  strength. 
=  29.6  percent. 

Fractured  3"  from  neck.  Appearance,  silky ;  dark  blue.  Surface  of 
stem,  dark  blue.    Eaised  a  scale. 

Loc^l  contraction,  V'.5  each  side  of  fracture. 

Diameter  at  fracture,  ''.36.  Area,  .102  square  inch.  Contraction, 
79.6  per  cent. 

Elongation  of  inch  sections,  ^'.07,  ''.14,  ''.84»,  ".35,  '^08. 

H.  Ex.  46 21 


f^ 
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TESTS    OP    IKON,   STEEL,  AND    OTHER   MATERIALS. 


No.  1880. 
Marks,  4-795. 
Diameter,  ''.798. 
Sectional  ,area,  .50  square  incli. 
Expansion,  ".0584  in  6  inches. 
Estimated  temperature,  1630o  Fahr. 
Gauged  length,  5". 


Applied  loads. 


Total. 

Per  square 
inoh. 

Found*. 

P<ninds. 

1.000 

2,000 

1,500 

3,000 

2,000 

4,000 

2,500 

5.000 

3,000 

6,000 

3.500 

7,000 

4,000 

8,000 

4,500 

9,000 

5,000 

10,  000 

5,500 

11,000 

5,970 

11,940  1 

0 

0 

In  gauged  lengtli. 
Elongation.  I       Set. 


Inch, 

0. 

.0015 
.  0022 
.0032 
.0050 
.0076 
.0108 
.0167 
.0319 
.  0fi74 
.1545 
,2470 

.27 


Inch. 


Remarks. 


IniUal  load. 

Elastic  limit  uncertain. 


Tensile  ntrength. 

Test  disc^ntinaed,  specimen  still  stretching  un- 
der the  maximum  load. 
—  5.4  per  cent. 


Elongation  of  inch  sections,  ".03,  ".05,  ".09,  ".06,  ".04. 

Minimum  diameter,  ".767. 

Sectional  area,  .462  square  inch. 

Contraction,  7.6  per^cent. 

Kested  21)  "hours  and  test  completed  at  temperature  of  70^  Fahr. 


Applied  loads. 
TOW.  I^-'^S"" 

In  gauge 
Elongation. 

d  length. 

Set. 

Inch, 
0. 

! 
Remarks. 

Pounds. 
10, 000 
15,0U0 

Pounds. 

Inches. 
0. 
.0015 

Initial  load. 

Elastic  limit. 
On  original  area. 
On  reduced  area. 

Tensile  strength. 
On  original  area. 
On  reduced  area. 
At  time  of  fracture. 
=  21.2  per  cent. 

20,000 

.0019 
.  0029 

24,000 
( 

24,900^ 

40  am 

(        f^\  you 

21,000 
21, 500 
22,000 
25.000 
28,000 
30,  000 
32,000 
34,000 
36,000 
37,000 

37, 350  J 

33,600 

Loa 

d  foil. 

.0147 

.0191 

.0301 

.0808 

.13 

.17 

.225 

.295 

.40 

.51 

.63 



74,  700 
80,840 
131. 760 
0 

1.06 

Fractured  at  middle  of  stem.    Appearance,  silky. 
Local  contraction,  1"  each  side  of  fracture. 
Diameter  at  fracture,  ".57.    Area,  .225  square  inch. 
Contraction,  49.0  per  cent. 
Elongation  of  inch  sections,  ".10,  ".18,  ".5^*,  ".17,  ".09. 


TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No,  1782. 
Marks,  4-795. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0601  in  6  inches. 
Estimated  temperature,  1572<^  Fahr. 
Gauged  length,  5". 
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AppUedloada. 

In  gMged  length. 

Bemarkft. 

TptaL 

Per  square 

Elongation. 

Set. 

Poundf. 
500 
1,000 
1.500 
2,000 
2,500 

Sooo 

8,600 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
6.860 
0 

PowiidB. 
1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0.000 
10,000 
U,000 
12,000 
13,000 
13,700 
0 

JnMM. 

0. 

.0011 
.0026 
.0041 
.0057 
.0082 
.0122 
.0190 
.0334 
.0505 
.1051 
.1057 
.24 
.71 

2.71 

Ifieh, 
0. 

Initial  load. 

Ko  well-defined  elastio  limit 

Tensile  strength. 
=  54.2  per  cent. 

Fractured  3" .5  from  neck.  Appearance,  silky,  Gontains  small  cavi- 
ties.   Gup-shaped;  both  ends  concave. 

Surface  of  fracture  and  stem,  blue-black  color,  with  red  streaks  on  sur- 
face.   Baised  a  scale. 

A  center-punch  mark  ".60  from  the  point  of  rupture,  originally  ".03 
diameter  on  the  surface  of  the  stem,  was  elongated  till  its  major  diam- 
eter was  ".086. 

Diameter  at  fracture,  ".12.  Area,  .01 1  square  inch.  Gontraction,  98.9 
per  cent. 

Elongation  of  inch  sections,  ".12,  ".75, 1".63»,  ".18,  ".03. 
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TESTS  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  1774. 
Marks,  5-803. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Temperature,  5^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  gKogtA  IflOfth^ 

Bemarici. 

TotaL 

Per  square 
inch. 

Elctngatiou. 

fit^t 

Poundt. 
1.000 
2,000 
5.000 
10.000 
15,000 
20,000 
25,000 
27,000 
28,000 
29,000 

26,600 
27,000 
28,000 
29.000 
80,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
40.000 
49.700 
41,000 
0 

Poundt. 
2.000 
4,000 
10,000 
20,000 
30,000 
40.000 
50.000 
54,000 
66,000 
68,000 

Load 

53,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76.000 
7a  000 
80,000 
82,000 
81.  COO 
86.000 
88.000 
90,000 
92,000 
94,000 
96.000 
08.000 
90.400 
160,780 
0 

Jnshet. 

.0021 
.00,^ 
.0ti«5 
.0104 
.0126 
.0145 
.0M5 

.0149 

foil. 

.0199 
.02t)a 
.0418 
.05«0 

.0754 

.0836 

.0032 

.1V39 

.1135 

.1245 

.1347 

.  14T4 

.1601 

.1734 

.19 

.206 

.22 

.245 

.27 

,30 

.:i45 

.405 

.69 

Inch. 
D. 

Itiltlat  IdwL 
EliaUc  limit. 

i 

Teu^ilo  Atmtijxlh. 
At  timo  or  fnM3tur&. 
:=a),6  l>ot  CLnU 

..,-.,,..,.. 



\,m 

.,...,*.,... 

Fractured  2'M  from  neck.    Appearance,  silky. 
Local  contraction,  '^9  each  side  of  fracture. 

Diameter  at  fracture,  ^'.57.    Area,  .255  square  inch.    Gontractiony 
49.0  per  cent. 
Elongation  of  inch  sections,  'MO,  M5,  ''.20,  "•45»,  ".13. 


TESTS  OF   IRON,    STEEJL,    AND   OTHER  MATE»IALS. 

No,  18U. 
Marks,  5-803. 
Diameter,  ".798. 
Sectional  area,  .50  sqaare  inch. 
Temperature,  70o  Fahr. 
Gauged  length,  5". 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set 

Inch. 
0. 

Founds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,006 
28,000 

26,060 
27,000 
28.000 
29,000 
80,000 
81,000 

Pounds. 

2,000 
10,000 
20,000 
30,000 
40,000 
60,000 
56,000 

52,000 
54.000 
56,000 
68,000 
60.000 
62^000 

IneheM. 
0. 

.0013 
.0031 
.0048 
.0065 
.0083 

Initial  load. 

Elastic  limit.    Sustained  this  load  momentarilT 

•••- 

.0300 

.0483 

.0556 

.0649 

.0729 

.0819 

.0924 

.1033 

.1142 

.1259 

.1386 

.1539 

.1669 

.18 

.195 

.22 

.24 

.26 

.31 

.34 

.41 

.51 

then  load  fell. 

Tensile  strenfsth. 
At  time  of  fi^oture. 

32, 000            64!  666 

33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
47,820 
41,200 
0 

66,000 
68,000 
70,000 
72,000 
74.000 
78,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92.000 
94,000 
95,640 
ISO,  910 
0 

1.10 

—  22.0  per  cent. 

Fractured  2".75  from  neck. 
Diameter  at  fracture,  ''.59 
45.4  per  cent. 
Elongation  of  inch  sections,  'M2, 


Appearance,  silky. 
Area,  .273  square  inch. 


Contraction, 


.26,  ''.42»,  'M7,  'M3. 
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No.  1783, 
Marks,  5-^03. 
Diameter,  ''.798. 
Sectional  area,  .50  gqaare  inch. 
Espauaioii,  ",O080  in  6  inches. 
Estimated  temperature,  272^  Fahr. 
Ganged  length,  5". 


Applied  iDBdi. 

la  gansed  length. 

Remarks. 

Total, 

Per  BCDATg 
lacli. 

£:io[]g»tion. 

Set 

FlitmdM. 
1,000 
5^000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,OtiO 
25,700 

24,500 

25,000 

27.000 
28,000 
29,000 
SO,  0(K) 
31,000 
32,000 
33,000 
84,000 
35,000 
30,000 
37,000 
3H.  «XM) 
.^,000 
40,  000 
43^000 
44,000 
45,  OOii 
4^,  MO 
47*  OOO 
4g,0OO 
48,600 
41,800 
0 

Paundt. 
2,000 
10,000 
30,000 
30. 000 
40,000 
l£,0OO 
44,000 
46.000 
48,000 
50,  OUO 
51,400 

4g.ooo 

50. 000  J 
HOOO 

no,  oijo 

58,000 
60,000 
62,0iM> 

e4,ooo 
eo.ooi) 

OKJIOO 
70,  OUO 
72,  000 
74,  m>o 
76,000 

7e.ftju 

BO,(HM> 
go,  OIK) 
^OOP 
on,  OOO 
01,880 
OI.OOO 
M,)K»0 
07,200 
147 ^  700 
0 

Inch. 

a. 

.0014 
.0032 
.  0047 
,Li061 
.0064 
.0069 
.1(075 
.0079 
.0080 

d  fell. 

.0123 
.  0134 
.0392 
.0401 
.0450 
.0695 
.0697 
,  0771 
.fj813 
.1054 
,tl45 
.1252 
.1437 
.1484 
,1631 
.1828 
.2068 
.225 

.;t4 

.:i95 

.535 

,60 

.01 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Throbs. 

TenRile  strength. 
At  time  of  ftuctare. 
=  16.4  per  cent 

.« 

Fractured  ^',85  from  neck.  Appearance,  silky.  No  change  in  color. 
Surface  of  Bteui,  li^^ht  straw  colored. 

Local  coutractioT)^  ",8  each  side  of  fracture. 

Diameter  at  fracture,  '^60.  Area,  .283  square  inch.  Contraction, 
43. 4  per  centp 

Elongation  of  inch  sections,  ^37»,  'M4^  ".13,  'MO,  ''.07. 


TESTS   OP   IRON,  STliEL,  AKD   OTHER  MATERIALS. 
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No.  1788. 
Marks,  6-803. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 
Expansion,  '^0132  in  6  inches. 
Estimated  temperature,  448^  Fahr. 
Gauged  length,  b". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

PoundM, 
1.U00 
5,000 
10,000 
15,000 
20,000 
23,000 
23,500 
24,000 
24.600 

24,000 
24,500 
25,000 
26,000 
2a  000 
30.000 
32,000 
34.000 
36,000 
88.000 
40.000 
42,000 
44.000 
46,000 
48,000 
60,000 
51,000 

Pounds. 
2.000 
10,000 
20,000 
30,000 
40. 000 
46,000 
47.000 
48,000 
49,000 

Inch, 

0. 

.0030 
.0051 
.0074 
.0086 
.0099 
.0101 
.0104 
.0105 

Inch. 

0. 

Initial  load. 
Elastic  limit 

TeDsile  Htrongth. 
At  time  of  fracture. 
^12.8  per  cent. 

Load  feU. 

48,000     1           .A1AA 

49.000 
50,000 
52,000 
56,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84.000 
88,000 
92,000 
96,000 
100, 000 
102.000 

.0176 
.0313 
.0323 





.0409 

.0513 

.0637 

.0769 

.0016 

.1030 

.1180 

.1336 

.1512 

.165 

.205 

.25 

.28 

.33 

.39 

.44 

.47 

.58 

52,000    1      104,000 
52,800    ,      105,600 
63,000           106,000 
54. 000           108.  000 
54.  300           108, 600 
52,000          135.060 
0                     0 

.64 

Fractured  2".26  from  neck.  Appearance,  silky,  oblique.  Ifo  change; 
iB  color. 

Surface  of  stem,  light  straw  color. 

Local  contraction,  1"  and  ".8  from  fracture. 

Diameter  at  fracture,  ".70.  Area,  .385  square  inch.  Contraction, 
23.0  per  cent 

Elongation  of  inch  sections, '^09,  ''.09,  ''.23*,  ".13,  ".10. 
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TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  1784. 
Maries,  5-803. 
Diameter,  '^798. 
S<}ctioiial  area,  ,50  square  inch, 
Exj^ansion,  "*0172  in  6  inches. 
Estill]  ated  temperatare,  503^  Fahr. 
Gauged  lengthy  5*'. 


AppUedloAdA. 

Id  JTftaged  l(m^» 

Total. 

ElotilEntitJi' 

0. 
.0013 
.OOCT 
.0045 
.0001 
.00»4 
.0000 

.ooug 

.0106 
.0160 

.0231 

.0206 

.0357 

,0400 

,0569 

.0703 

.0825 

.OOftl 

.1133 

,12^1 

.16 

.17 

.20 

.21 

.!?75 

.36 

,40 

.40 

.50 

.72 

B«(. 

a,  0(10 
3,0*10 
B,0O[> 
10,000 
1&,000 

30,  tm 

Sl,iWO 

yi,  500 

.    23,  mti 

2:i,  :.ori 

34,  114  HI 

ji&,ooo 

26.  OUO 
^,  itW 
30,  Otto 
,     3Si,0[iO 
34,000 
30,  OUO 

^jm 

40,  OW 
4S,ouo 
44,  am 

4«.0OO 

4«.oao 

60,WHJ 
5J,*J00 

54,000 
55,000 

51,  OW 
0 

P<mndt. 

4.000 

OlOOO 

10,000 

^,000 

BO.OOO 

40.0QO 

42,000 

44,000 

45,000 

46,000 

47,000 

48,«K>0 

50,000 

5£,000 

50,000 

60,000 

64,000 

6S,000 

73,000 

76,000 

i»0,O0O 

M,000 

SH,UO0 

IK,  OiJO 

00,000 

100.  000 

104.000 

106,000 

108,000 

no,  "00 

110.500 
,44.480 

Inch. 

Elafidc  limit. 

At  tlniK  of  Iriu^tEirn, 
^lfc.8p«itc«tit 

^+-,.^,*,,,. 

Fractured  2",  75  from  neck  at  center-punch  mark.  Appearance,  silky ; 
oblique  50^^ ;  dark  straw  color  with  purple  tinge. 

Surface  of  st^m  varies  from  a  straw  to  purple  and  blue  color. 

Local  contraction,  ''.8  each  side  of  fracture. 

Diameter  at  fracture,  ".67.  Area,  .353  square  inch.  Oontraction, 
29,4  per  cent* 

Elongation  of  inch  sections,  ".12,  ".23»t  ''.31»,  'M7,  ".11. 


TESTS  OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 

No.  1787. 
Marks,  5-803. 
Diameter,  ".'298. 
Sectional  area,  .50  square  iDch. 
Expansion,  ".0208  in  6  inches. 
Estimated  temperature,  594<^  Fahr. 
Gauged  length,  6". 


329 


AppUed  loadB. 

In  gftuged  length. 

RemATka. 

TotaL 

Persqaare 
inch. 

Elongation. 

Set. 

Poundt. 
l.OOO 
6.000 
10.000 
15,000 
18,000 
19,000 
20,000 
21.000 
21,600 
22,000 
22,500 
23,000 
24,000 
26,000 
2S.000 
30,000 
32,000 
34,000 
36,000 
88,000 
40,000 
44.000 
48.000 
52.000 
53.000 
54,000  . 
55.000 
55.190 
51,200 

Pound*. 
2.000 
10,000 
20.000 
30,000 
36,000 

saooa 

40,000 

42,000 

43,000 

44,000 

4^000 

46,000 

48,000 

52.000 

56,000 

60,000 

64,000 

68,000 

72,000 

76,000 

80.000 

88,000 

96,000 

104,000 

106,000 

108,000 

110.000 

110.380 

141,050 

0 

Ineh. 

0. 

.0009 
.0031 
.0047 
.0058 
.0064 
.0068 
.0072 
.0095 
.0116 
.0134 
.0171 
.0217 
.0835 
.0443 
.0553 
.0096 
.0848 
.0990 
.1149 
.1314 
.17 
.23 
.845 
.385 
.455 
.585 
.705 

Ineh. 
0. 

Initial  load. 
EUwUc  limit 

Tensile  strength. 
At  time  of  fraotare. 
=  18.8  per  oent. 



.94 



Fractured  2''.25  from  neck.  Appearance,  silky ;  oblique  46^.  Brown- 
purple  color.    Surface  of  stem,  blue  and  purple. 

Local  contraction,  V  each  side  of  fracture. 

Diameter  at  fracture,  '^68.  Area,  .363  square  inch.  Contraction, 
27.4  per  cent. 

Elongation  of  inch  sections,  'M5,  ".29»,  ^26»,  'M4,  MO. 
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TESTS    OP   IRON,    STEEL,    AND   OTHER   MATERIALS, 


No.  1883, 
Marks,  5-803, 
Diameter,  "MS, 
BtK;tioiml  area,  .50  square  inch. 
Exiiaiisioiij  ''.0255  in  6  inches. 
Estimated  temperature,  71 2^  Fahr. 
Gauged  lengthy  5". 


Applied  loadi. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqTure 

Elongation. 

Set. 

FoumU. 
1,000 
10,  OuO 
If..  IJOO 
ICpUOO 

n,ooo 

IS,  000 
1»«Q00 
3o,0«u 
22,000 
24,000 
20,000 
28,000 
30,  OPO 

yi,  mm 

30,000 

40,  omi 

43,UO0 
44,00<i 
45,  Olio 
40,  000 

4/6,  mi 

3^.000 

%  m) 

20.000 
30.0(10 

;ii,  OUO 

At  OIKI 

3fl.  OUO 
3is,i>00 
40,  INK) 

48,000 

saooo 

511000 

00,  im 
m,  ooo 
oa,(Jon 

72,0f>0 
76,000 
BO,  000 
*l4,0i>0 
s^,  0(10 
IW,  000 
B2,OU0 
03,7§0' 
130,1170 
0 

Inch. 

0. 
.0034 
.0061 
.0067 
.0077 
.0094 
.0115 
.0141 
.0212 
.0303 
.0421 
.0544 
.0696 
.0842 
.1019 
.1216 
.1445 
:1690 
,21 
.24 
.276 
.33 
.45 

Inch. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
At  time  of  fracture. 
=  17.2  per  cent. 





.80 

Fraetured  2".G  from  neck.  Appearance,  silky;  dark- blue  color;  cup 
shaped  end.     Surface  of  stem,  dark  blue,  with  purple  hue. 

Local  contraction,  ".9  each  side  of  fracture. 

Diametijr  at  fracture,  '^55.  Area,  .238  square  inch.  Contraction, 
52*4  percent. 

Elongation  of  inch  sections,  ".07,  'M8,  ".4A*,  ".10,  ".07. 
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No.  1785. 

Marks,  5-803. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Expanaioiiy  ''.0314  in  6  inches. 

Estimated  temperature,  861o  Fahr. 

Gauged  length,  5". 


AppUed  loads. 

In  ganged  len^h. 

Bemarka. 

Toua. 

Persqaare 
inoh. 

SloDgation. 

Sot 

Pounds 
1.000 
10,000 
11,000 
12,000 
13,000 
14,000 
16.000 
16.000 
17.000 
17.890 
18,000 
18.600 
19,000 
19,600 
20,000 
22,000 
24.000 
26.000 
28.000 
30.000 
82.000 
34.000 
86,000 
38.000 
40,000 
41,000 
42,000 
43,U00 
44,0CO 
44.900 
29.400 
0 

Pounds. 
2,000 
90,000 
22,009 
24.000 
26.000 
28,000 
39.000 
82,000 
34,000 
86.000 
86,000 
87.000 
88,000 
89.000 
40. 000 
44.000 
48,*000 
62,000 
66,000 
60.000 
61000 
68,000 
72,000 
76.000 
80.000 
82.000 
84.000 
86,0UO 
88.000 
89,900 

133,030 
0 

In€k. 

0. 

.0029 
.0084 
.9086 
.0048 
.0047 
.0063 
.0065 
.0077 
.0085 
.0099 
.0098 
.0110 
.0126 
.0136 
.0233 
.0883 
.0462 
.0612 
.0759 
.106 
.12 
.16 
.18 
.215 
.236 
.255 
.985 
.84 
.475 

Inch. 

0. 

Initial  load. 
Blaatio  Umii. 

Tensile  atrenitth. 
At  time  of  fracture. 
=1&0  per  cent. 

.90 

Fractured  l".40from  neck.  Appearance,  silky;  dark-blue  color.  Cup- 
shaped  ends. 

Surface  of  stem,  checkered  blue-black  color. 

Local  contraction,  ".9  each  side  of  fracture. 

Diameter  at  fracture,  ".63.  Area,  .221  square  inch.  Contraction, 
55.8  per  cent. 

Elongation  of  inch  sections,  ".43»,  ".24,  ".10,  ".08,  ".05. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  1884. 
Marks,  5-803. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0414  in  6  inches. 
Estimated  temperature,  1113^  Fahr. 
Gauged  length,  5". 


AppUsdiMdB. 

111  gAUgod  leogth. 

fiemvk*. 

Ttital. 

Fer  ^nare 

Elongation. 

s«t 

Inch. 

0. 

I.  opo 

la,  im 
]|.0i)0 
12.  <X»« 
L\000 

14,  mi 

K.,  UOO 
ITJHKJ     1 

i*<,  iioo 
ao.floo 

2J,000 
an,  Vri)0 

a4,oo« 

^Jioo 
^im 

26,000 
13,000 

a 

Foundt. 
2,000 
20.000 
22,000 
24,000 
30,000 
36,000 
30.000 
32,000 
04,000 
90^000 
38,000 
40,000 
42,000 
44.000 
40,  <>00 
48,000 
60,000 
£1,800    1 
52,000 
5^J20| 

&5,530 
0 

0, 

.0041 
.0040 
,0OB9 
.0009 
-0082 
.OOOA 
.0119 
.0144 
,0170 
.0241 
.0:1:14 
.0405 
.0005 
.077? 

aies 

.1022 

.1831  : 

.4fl  ;, 

Initial  lewd. 
EULBU^tlmlt 

TosaU«  strenirtlu 
At  tkma  of  lYacrtnre. 
=  22.S  per  cent* 

1.14 

Fractured  2".80  from  neck.    Appearance,  silky;  dark-blue  color. 
Surface  of  stem,  dark  blue. 

Local  contraction,  1".2  each  side  of  fracture. 

Diameter  at  fracture,  ".45.    Area,  .169  square 
08.2  per  cent. 

Elongation  of  inch  sections,  ".07,  ".23,  ".68»,  ".U,  ".05. 


inch.    Gontraction, 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1786. 
Marks,  5--803. 
Diameter,  ".798. 
SectioDal  area,  .50  square  inch. 
Expansion,  ''.0496  in  6  inches. 
Estimated  temperatare,  1319^  Fahr. 
Gauged  length,  6''. 
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Applied  loads. 

In  ganged  length. 

Benuffka. 

Total. 

Per  Miaftre 
inch. 

P{fund». 
2,000 
4.0u0 
6,000 
7,000 

aooo 

9,000 
10,000 
11,060 
12,000 
13.000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
26,100 
28,000 
30,000 
32,000 
34.000 
0 

Elongation. 

Set. 

Pounds, 

1,000 

2,000 

3,000 

3,500 

4,000 

4.500 

5,000 

5,500 

6,000 

6,500 

7,000 

7.600 

8,000 

8,500 

9,000 

9,500 

10,000 

10,500 

11,000 

11,500 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

0 

Inch. 

0. 

.0006 
.0011 
.0016 
.0020 
.0025 
.0029 
.0034 
.0043 
.0050 
.0054 
.0066 
.0073 
.0081 
.0094 
.0106 
.0124 
.0143 
.0163 
.0178 
.0214 
.0272 
.0371 
.0518 
.0753 
.1247 
.82 

Inch, 
0. 

Initial  load. 
Elastic  Umit 

Tensile  strength. 
=  16.4  per  cent 

Fractured  1"  from  neck.  Appearance,  silky.  Cup-shaped  ends,  both 
ends  concave.  Triangular  cavity  near  center  of  fracture®.  Surface 
of  fracture  and  stem,  blue-black  color. 

Local  contraction  extends  to  the  neck,  and  1".5  from  fracture. 

Diameter  at  fhicture,  ".35.  Area,  .096  square  inch.  Contraction,  80.8 
per  cent. 

Elongation  of  inch  sections,  ''.01,  ''.02,  ".02,  ".08,  ".69». 


1 
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TESTS   OF   IROK,    STEEL,    AND   OTHER    MATEBIALB. 


No.  1775. 

Marks,  6-797. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 

Temperature,  5°  Fahr. 

Gauged  length,  5''. 


I  '* 


Applied  loads. 


Total. 


Poimdi. 
1,000 
5,000 
10,000 
15^000 
20.000 
25,000 
26,000 
28,000 
30,000 

31,000 


Per  square 
incn. 


Elongation. 


Pounds. 
2,000 
10,000 
20,000 
30.000 
40,000 
50.000 
52,000 
56,000 
60.000 

62,000| 


In  ganged  length. 


IfUh, 

0. 

.0026 
.0045 
.0057 
.0075 
.0092 
.0098 
.0104 
.0111 
.0113i 
.0196i 


Set. 


Inch, 


Load  fell. 


30,500 

61.000 

.0272 

31,000 

62,000 

.0295 

32,000 

64,000 

.0336 

34,000 

68,000 

.0447 

36,000 

72,000 

.0563 

38,000 

76,000 

.0685 

40,000 

80,000 

.0810 

42.000 

84,000 

.OMO 

44.000 

88.000 

.1095 

46.000 

92,000 

.1268 

48,000 

96,000 

.14 

50,000 

100,000 

.165 

52,000 

104,000 

.19 

54,000 

108,000 

.215 

66.000 

112, 000 

.25 

57.000 

114,000 

.275 

68,000 

Z16,000 

.30 

59,000 

118,000 

.35 

60,000 

120,000 

.43 

00,560 

121,120 

.60 

58,600 
0 

143.980 

0 

.68 

Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
At  time  of  ruptore. 
=  13.6  per  cent. 


Fractured  2^^5  from  neck.  Appearance,  granular,  radiating  firom  the 
center. 

Fractured  without  appreciable  local  contraction. 

Diameter  at  fracture,  '^72.  Area,  .407  square  inch.  Oontraotion, 
18.6  per  cent. 

Elongation  of  inch  sections,  ''.09,  ''.12,  ".20»,  ".17,  'MO. 


TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 
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No.  1812. 


Marks,  6-707. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Temperature,  70^  Falir. 

Gau*?ed  length,  5''. 


Applied  loads. 


In  gauged  length. 


Total. 


'''iifcr'T^^^g*^*^"! 


PoutuU. 

Pounds. 

1,000 

2,000 

5,000 

10,000 

10,000 

20.0«() 

15.000 

30,000 

20, 000 

40,  000 

25,000 

,'iO.  000 

26.000 

52,  OiiO 

27,  000 

ra,  (»o<> 

27.500 

:>.=».  m)o 

28.000 

56,  000 

28.500 

67.  000 

29,000 

68.  000 

29,500 

59,000 

30,000 

60,000 

31,000 

62,000 

32,  000 

64,000 

33.  000 

66,000 

34,000 

68.000 

35,000 

70,  000 

30.  000 

72. 000 

38,000 

76, 000 

40,  000 

80.000 

42,  OOO 

84.000 

44,000 

88,  000 

46.000 

02,  000 

48.  O'i) 

96.  «t(»0 

50,  000 

100,  000 

52,  000 

104,  000 

54,000 

108,  000 

56,000 

112,  000 

58.000 

116,0»)0 

58,960 

117,  920 

57,600 

145, 450 

0 

0 

Inch. 

0. 
.0014 
.0031 
.0046, 
.  0004 
.  0082 
.  ui)H3 
.00f9 
.  ODUl 
.0093 
.0004 
.0097 
.0098 
.0100  j 
. 0264  j 
.0310 
.0371 
.0426 
.04iM) 
.0540 
.0602 
.0734 
.0863 
.1017 
.1174 
.  13.56 
.1562 
.18 
.20 
.24 
.29 
.40 
.55 


.66 


Set 


Remarks. 


Inch. 
0. 


Initial  load. 


Elastic  limit 


Tensile  atroagth. 
A  t  timo  of  fracture. 
=  13.2  percent. 


Fractured  1".50  from  neck.  Appearance,  granular,  radiating  from  a 
dull  spot  at  tbe  center. 

Diameter  at  fracture,  ''.71.  Area,  .396  square  inch.  Contraction, 
20.8  per  cent. 

Elongation  of  inch  sections,  'Ml,  ".22»,  'M4,  ".11,  ''.08. 


336 


TESTS  OF  IKON,  STEEL,  AND  OTHER  MATEE1AL8. 


No.  1789. 
Marks,  6-797. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
ExpMtisioii,  '^0055  in  6  inches. 
l^Mtiiriated  temperature,  214^  Fahr. 
GaujE?ed  length,  5''. 


AppUed4oad( 
totd. 


IJMW 

10.  m) 

30,lH)O 
2&,  000 

28,000 

2s,wg 


In  gaaged  length. 


''"inT^Eto-g'tto- 


Poundt. 
2,000 
10,000 
20,000 
40,000 
50,000 
52,000 
54.000 
66,000 
57,000 


Inch. 

0. 

.0020 
.0040 
.0066 
.0085 
.0086 
.0092 
.0094 
.0105 


Set. 


LoadfeU. 


38.  (MW 

56,OOOJ 

.0162 
.0207 

2St,mi 

57,000 

.0220 

28p(KM* 

58.000 

.0243 

50.WH> 

60,000 

.0321 

33,^*00 

64.000 

.0437 

34.  tMMJ 

68,000 

.0564 

361 «™ 

72,000 

.0683 

!W,  U(HI 

70,  000 

.0830 

4D^e«U 

80,000 

.0965 

42,Oi« 

84,000 

.1140 

U^im 

88.000 

.1315 

40,0110 

92,000 

.1520 

48.000 

96.000 

.17 

50.000 

100,000 

.215 

5llX»e} 

104,000 

.25 

5^(m 

106.000 

.28 

W.^HNJ 

108.000 

.315 

5&,  IMJil 

110.000 

.37 

f>5,  iiJO 

111,840 

.55 

^.mo 

148, 210 
0 

u 

.67 

Inch. 
0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  Btrength. 
At  time  of  fracture. 
=  13. 4  per  cent. 


Fractured  2'^25  from  neck.  Appearance,  silky,  with  trace  of  granu- 
lation. 

Local  contraction,  ''.8  each  side  of  fracture. 

Diameter  at  fracture,  '^68.  Area,  .363  square  inch.  Oontraotion^ 
27,4  per  cent. 

Elongation  of  inch  sections,  '^07,  'MO,  'M7,  '^24*,  ^09. 


TESTS   OF   lEON,    STEEL,    AND   OTHEK   MATEKIALS.  337 

No.  1899. 
Marks,  0-797. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 
Expansion,  '^9063  in  6  inches. 
Estimated  temperature,  234^  Fahr. 
Gauged  length,  6", 


Appliedloads. 

In  ganged  length. 

Semarka. 

Total. 

Per  8q  aare 
inch. 

Elongation. 

Set 

P<ninda. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
26,000 
27,000 
28.000 
28,800 

28,000 
30. 000 
31,000 
32.000 
33,000 
34,000 
36,000 
38,000 
40,  OiJO 
42.000 
44.000 
46,000 
48,000 
50,000 
5:',  0(0 
53,000 

Poundt, 
2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
52,000 
6t,000 
56,000 
57.800 

Loa 

56,000 
60,000 
62,000 
64,000 
66.000 
68.000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96.000 
100,000 
104,000 
106  000 

Ineh. 

0. 

.0020 
.0033 
.0042 
.0061 
.0073 
.0075 
.0079 
.0081 

Jneh. 
0. 

InitUdload. 

• 

ElaetiO  limit 

Tonailo  strenfrth. 
Hut  toAt  discootinned. 

dfeU. 

.0215 
.0223 
.0238 
.0302 
.0405 
.0445 
.6673 
.0705 
.0805 
.1010 
.1165 
.1360 
.1547 
.1785 
.2060 
.2211 
.2290 

5I.00O    ;      108,000 
.<>4  400    !       108  800 

63.  fHX) 

0 

" 

.25 

=^  5.0  per  oi-nt. 

Elongation  of  inch  sections,  ^'.05,  '^05,  ''.05,  ".05,  ".05. 

Minimum  diameter,  ".78.    Area,  .478  square  inch.    Contraction,  4.4 

per  cent- 
Surface  of  stem,  straw  colored. 
Kested  24  hours,  and  observations  then  made  at  temperature  of  70^ 

Fahr. 

Gauged  length,  5".25. 

Mean  sectional  area,  .476  square  inch. 

H.  Ex.  45 ^22 


:f^ 


338  TKST8    or    IROX,    STKKL,    AND    OTHER    MATEUIALS. 

No.  1899— Goiitiuued. 


Ai)i»liod  loa4l8. 

In  gauge 
Elongation. 

a  lou^h. 

Remarks. 

Total. 

Pound*. 
500 
1,000 

5,000 
1(»,  000 
15.000 
130,000 
25,  000 

:w,  000 
:{5. 01)0 

40, 000 
45, 0.)0 
50,000 

Ti>Ht  CO 

5(1,  000  } 

67,  000 
58.000 
59,  000 
( 

Per  squaro 
incli. 

Set. 

PoufUt*. 

Inch.            Inch. 
0      •     '         n. 

Initial  load. 

E  =  27,650,000  poonda  between  5,000  and  40,000 
pounda. 

ElaHtio  limit. 
On  original  area. 
On  reduced  area. 

Tenaile  Rtreiigth. 

On  original  arcA. 

On  rt-diiced  area. 

At  tim«^  of  frat'.tupo. 

=  11.6  per  cent,  total  eloug.ition. 

.0002 

.0018 
.0038 
.0057 
.0077 
.0096 
.0116 



:::::::::::: 

...  . 

.0136 
.0158 

.ois:^ 



onoa 

.0220    1          .0006 

* 

r  a  f  urth<»r  rest  of  40 
uni. 

topleted  afU 
ho 

iii'ooo 

117, 150 

.03 
.04 
.0(5 
.25 

CO,  000  <  , 

120.000 

(      rj5;5J0   1 

58,100           142,750 
0                      0        1 

:::::;::::::i 

.58' 

1 

Fractured  TMO  from  neck.  Appearance,  fine  granular;  small  dull 
spot  at  the  center. 

Local  contraction,  ".9  each  side  of  fracture. 

Diameter  at  fracture,  ''.72.  Area,  .407  square  inch.  Contraction, 
18.0  per  cent. 

Elongation  of  inch  sections,  ".08,  'MO,  ".10,  ".14,  ".16». 


TESTS   OF    IliOX,    hiTEEL,    AND    OTHER    MATERIALS. 
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:No.  1888. 
Marks,  6-797. 
Diameter,  '^798. 
Sectional  area,  .50  sqaare  inch. 
£xpaDsk>D,  ''.0094  in  6  inches. 
Estimated  temperature,  315^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUL 

1,000 
5.000 
10,000 
15,000 
20,000 
25,0«0 
26,000 
27,000 
28.000 
28,800 

28,000 
31,000 
31,500 
32,000 
33.000 
34,000 
35,000 
36,000 

37,000 

38,000 
39,000 
40,000 
41,000 
43,000 
44,000 
46,000 
47.000 
48.000 
40,000 
60,000 
51.000 
52,000 
54,000 

57.000 

58.000 
59,000 
56.500 
58.800 
0 

Perflqnare 
inch. 

Pounds. 
2,000 
10,000 
20.000 
30.000 
40,000 
50,000 
52,000 
54,000 
56,000 
57.600 

Loi 

56.000  1 
62,000 
63.000 
64,000 
66,000 
68,000 
70,000 
72.000 

74. 000 1 

76.000 
78,000 
80,000 
82,000 
86,000 
88,000 
92,000 
94,000 
96,000 
96.000 
100,000 
102.000 
104,000 
108,000 

114, 000 1 

116,000 
118.000 
119,  WK) 
144, 470 
0 

Elongation. 

Set. 

Inch. 

0. 

.0020 
.0032 
.0041 
.0057 
.0068 
.0070 
.0075 
.0076 

Inch. 
0. 

Initialload. 

Elaatio  limit. 
Throbs. 

Violent  throbs  during  the  remainder  of  test 

Tensile  strength. 
At  time  of  fraotnre. 
=  7.6  per  cent. 

A  fell. 

.0183 
.0186 
.0220 
.0221 
.0322 
.0343 
.0349 
.0367 
.0416 
.    .0458 
.0509 
.0553 
.0582 
.0679 
.0747 
.0911 
.0912 
.0993 
.1016 
.1090 
.1122 
.185 
.16 
.19 
.215 
.26 
.276 
.285 
.335 

.38 

Fractured  1''.20  from  neck.  Appearance,  silky  center  60  per  cent. ; 
granular  at  circumference  50  per  cent.  No  change  in  color.  Surface 
of  stem^  pale  straw  colored. 

Local  contraction,  ^^50  each  side  of  fracture. 

Diameter  at  fracture,  '^72.  Area,  .407  square  inch.  Oontraction, 
S.6  i)er  cMit 

Elongation  of  inch  sections,  ''.05,  ''.04,  ''.06,  ".13»,  ".10. 
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TESTS   OF   mON,    STKEL,    AND    OTHER   MATEEIAL8. 


No.  1890. 

Marks,  6-797. 

Diameter,  ''.798. 

Bcc^tioTial  area,  .50  square  inch. 

KxpansioD,  ''.0104  in  6  inches. 

Est i minted  temperature,  342^  Fahr. 

Gauged  length,  5". 


Applied  loads.             In  gaaged  length.  ' 

Bemarka. 

Total. 

Perj^uare  Elongation. 

Set. 

PfHtftfft. 

1,  m\ 

&,OtRl 
10,000 
lSv009 
20,000 
25,000 
2fi.000 
27,000 

'IB,  000 
30,000 
AH,  CKW 
M.OOO 

40,000 
42,0(30 
44.000 

4a.oflo 
4&.mo 

51,000 

5S,  000 

:>&,  oiM) 
sa,  200 

0 

Pounds.          Inch. 
2,000           0. 
10,0C0             .0012 
20.1)00              .0024 
30.000              .0032 
40,000              .0046 
50,000              .0060 
52.000              .0062 
54,  000               .  0067 

Ineh. 
0. 

Initial  load. 

Elastic  Umit. 
Throbs. 
Violeot  throbs. 

Tensile  strength. 
=  7.4  per  cent. 

56,000 
57,200 

Load 

56,000 

60.000 

64.000 

68.000 

72,000 

76,000 

80,000 

84,000 

88,000 

92.000 

96,000 

100,000 

108,000 

116,000 

118,000 

118, 400 

0 

.0069 

fell. 

.0165 

.0172 

.0278 

.0323 

.0370 

.0532 

.0541 

.0601 

.0887 

.0909 

.1126 

.1346 

.1581 

.195 

.30 



.87 

Fractured  ".75  from  neck.  Appearance,  silky;  trace  of  granulation. 
Fnictun^d  suddenly.    Gup-shaped  end. 

Local  contraction,  ".75  each  side  of  fracture. 

Diiitjiater  at  fracture,  ".71.  Area,  .396  square  inch.  Contraction, 
20.8  per  cent. 

Elongation  of  inch  sections,  ".05,  ".05,  "j06,  ".07,  ".14*. 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS, 

No.  1891. 
Marks,  0-797. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0116  in  6  inches. 
Estimated  tomperatare,  373^  Fahr. 
Gauged  length,  5". 
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Applied  loads. 

In  gani^  length. 

Bemarka. 

Total. 

Per  Bonare 

Elongation. 

Set. 

Poundi. 
1,000 
6.000 
10,000 
15.000 
20,000 
25,000 
26,000 
-37,000 
28,000 

28^600 

29,000 
30,000 
31,000 
32.000 
33,000 
34.000 
30,000 
38.000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
53,000 
54,000 
55,800 

0 

Pounds. 
2,000 
10,000 
20,000 
80,000 
40,000 
50;000 
52,000 
54,000 
56.000 

57.200^ 

58.000 

60,000 

62.000 

64,000 

66,000 

68.000 

Ti,000 

76,000 

80,000 

84,000 

88.000 

92,000 

96,000 

100.000 

104.000 

106,000 

108,000 

111,600 

0 

Inch, 

0. 

.0011 
.0022 

,.0036 

\0041 
.0054 
.0056 
.0061 
.0064 

"Voiwl 

.0119 
.0197 
.0199 
.0220 
.0247 
.0868 
.0389 
.0489 
.0566 
.0676 
.0823 
.0934 
.1611 
.1206 
.1256 
.1367 
.1386 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Throbe. 

Violent  throbs. 

throbs  at  the  Ume. 
=3.0  per  cent. 



.15 

Elongation  of  inch  sections,  ".03,  ".03,  ".03,  ".03,  ".03. 
Minimam  diameter,  ".785.     Area,  .484  square  inch.    Contraction, 
3.2  per  cent. 

Surface  of  stem,  pale  straw  color. 

Bested  68  hours  and  then  test  completed  at  temperature  of  70^  Fahr. 

Grauged  length,  5".15. 

Mean  sectional  area,  .4&5  square  inch. 


342  TESTS   OF   IKON,    STEEL,    AKD   OTHER   MATERIALS. 

No.  1891 — ^Gontiuued. 


1 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
Inch. 

Elongation. 

Set 

Pounds. 

500 

1.000 

6,000 

10,000 

]5,000 

20,000 

25,000 
30,000 
35,000 
40,000 
45,000 
50,000 

69, 100  j 

60,000 
61,000 

61,550^ 

58,000 
0 

Pounds. 

Inch. 

0. 

.0002 
.0016 
.0035 
.0053 
.0071 

.0080 
.0108 
.0126 
.0145 
.0163 
.0183 

Inch. 
0. 

Initial  load. 

Es  28,610,000  ponnds  between  5,000  and  50,000 
pounds. 

Elastic  limit-rapid  stretching  began. 
On  original  area. 
On  reduced  area. 

Feeble  throbs. 
Tensile  strenicth. 
On  ori^al  area. 
On  t'educd  area. 

0. 

0. 

118,200 
122,110 

.10 
.15 
.83 

123,100 

127, 170 

146,  520 

0 

At  time  of  feacturo. 

.50 

=10.0  per  conU  total  elongation. 

Fractured  l'^85  from  ueck.  Appearance,  fine  granular ;  small  dull 
spotiat  the  center. 

Local  contraction,  ^^8  each  side  of  fracture. 

Diameter  at  fracture,  ".715.  Area,  .402  square  inch.  Contraction, 
19.6  per  cent. 

Elongation  of  inch  sections,  '^07,  ".07,  ".08,  ".20»,  ".08. 


TESTS   OF    IRON,    STEEL.    AND    OTHER    MATERIALS.  343 

No.  1793. 
Marks,  G-797. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0135  in  6  inches. 
Estimated  temperature,  422^  Fahr. 
Gauged  lengtli,  5". 


Applied  loaas. 

In  ganged  lengtli. 

Remarks. 

Total. 

Per  sqaare 
incJi. 

Elongation. 

Set. 

Inch. 
0. 

Pcnind$. 
1,000 
5,000 
10.000 
15,  000 
20.000 
24.000 

24,  500 

25,  000 
25,500 

26,  000 
26,500 
27,000 
27,500 
28,000 
29,000 
30.000 
32.000 
34.000 
36.000 
38.  000 
40,  000 
42, 000 
44.000 
46.000 
48,  OOO 
50.000 
52, 01^0 
54,000 
56.000 
58.  0<  0 
60,000 
61,000 
62, 000 
63,000 
64.000 
G4. 120 
63,800 

0 

Pound*. 
2,000 
10,000 
20.  COO 
80,  000 
40.000 
48  OtK) 
49,000 
50, 000 
51, 000 
5J,  000 

53.  OoO 

54.  000 

55.  000 
50,  000 
58,000 
60,000 
64.000 
68,000 
72,  OiK) 

Inch. 

a 

.0012 
.0031 
.0042 
.0065 
.  0082 
.0084 
.  0086 
.0{)HS 
.0004 
.  0102 
.0115 
.  0131 
.0143 
.  0177 
.0191 
.0260 
.  0345 
.0410 

Initial  load. 
Elastic  limit. 

Tenailo  strength. 
At  tirao  of  fracture. 
=  8.0  per  cent. 

^* 

70,000    1          .0501 
80,000    1         .o:»8i 

84.0tH) 
88,  000 
02, 000 
96.000 
100.000 
104,000 
108,  000 
1 12.  000 
116,  000 
120,  000 
122.  000 
124,  000 
'126,000 
128,  000 
1E8  240 
152, 270 
0 

.0076 

.  0783 

.0896 

.  lfcI2 

.1136 

.  12.-»8 

.1413 

.  1;'.75 

.175 

.  215 

.  235 

.265 

.30 

.35 

.38 

.40 

""""■;;■*; 

Fractured  ''.75  from  neck.  Ai)pearaiice,  silky;  cup-shaped  ends. 
Fracture  and  surface  of  stem,  straw  colored. 

Local  contraction,  ''.8  one  side,  and  to  the  neck  on  other  side  of  fract- 
ure. 

Diameter  at  fracture,  ".73.  Area,  .419  square  inch.  Contraction, 
1C.2  per  cent. 

Elongation  of  inch  sections,  ".OG,  ''.07,  ".07,  ".07,  ".13*. 
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TESTS    OF    IRON,  STEEL,  AND    OTHER   MATERIALS. 


Marks,  G-707.  ^'^-  ^^^^• 

Diameter,  ".798.     Sectional  area,  60  square  inch. 

Expansion,  ''.0180  in  6  inches.    Estimated  temperature,640o  Pahr. 

Gauged  length,  5". 


Total. 


Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
21. 000 
22,000 
23,000 
24,  000 
25,000 
26,000 
27,000 
28,  000 
29, 000 
30, 000 
32, 000 
34, 000 
36.000 
38,  000 
40, 000 
44, 000 
48, 000 
52, 000 
56,000 
60,000 
6t,  000 
62, 000 
63, 000 
64, 000 
65,000 
65, 300 
65.000 
0 


ki  loads. 

In  gaoled  length. 

Bemarks. 

Per  square 
inch. 

Elongation. 

bet. 

Pounds. 
2, 000 
10.000 

Jnchet. 
0. 

.0017 

.0039 

.0059 

.0083 

.0086 

.0094 

.0100 

.0113 

.0128 

.0148 

.0176 

.  0204 

.0240 

.  0274 

.  0338 

.0420 

.  0502 

.0598 

.0703 

.  0925 

.1176 

.1488 

.1833 

.2438 

.2688 

.2943 

.345 

.39 

.44 

.54 

Inch. 
0. 

Initial  load. 
Elaatio  limit 

Tensile  strength. 
Teat  discontinued. 
=  12.0  per  cent. 

20,000 

30, 000 

40,  000 

42,  000 

44,  000 

46,  COO 

48,000 
50,  000 
52, 000 

J 

54,000 

56.000 

58.000 

60, 000 

64,  000 

68.000 

72,000 

76,  000 

80,000 

88,000 

96.000 

104,000 

112,000 

120,  000 

122,000 

124,  000 

126.  000 

128,  000 

130,  000 

130, 6t)0 

0 

.60 



Elongation  of  inch  sections,  ".10,  ".13,  ".14,  ".12,  ".11. 
Minimum  diameter,  ".740.  Area,  .441  vsq.  in.  Contraction,  11. 8  per  ct 
Surface  of  stem,  <lark  purple.   Bar  rested  70  hours,  and  the  test  then 
completed  at  temperature  of  70^  Fahr. 
Gauged  length,  5".60.     Mean  sectional  area,  .446  square  inch. 


Applif 

d  lojuls. 

.  .  _ 

Per  sqnaro 
inch. 

111  gauged  lenptli. 

Remarks. 

TotHl. 

Elongation. 

Inch. 

0. 
.  0003 
.  0020 
.0041 

.  oooa 

.0085 
.0106 
.0128 
.0151 
.0173 
.0195 
.  0217 

Set. 

Inch. 
0. 

Poundn. 

500 

1,000 

5,000 

10,000 

IS,  000 

20.000 

25,000 

30. 000 

Pound  9. 

Initial  load. 

E  .^28.070.000  lbs.  between  5,000  and  50,000  lb*. 

Tensile  strength. 

On  original  area. 

On  reduced  area. 

BYactu  I  cd  suddenly  nnder  the  maximiim  i 

=  12.4  per  cent,  total  elongation. 



.  0002 

35, 000 

40,000 
45,000 
50,000 

74,890? 

.0002 

149, 780 
169, 820 

0 

0 

.62 

Fractured  2". 35  from  neck.     Appearance,  fine  granular. 

Local  contraction  not  appreciable. 

Diameter  at  fracture.  ".745.    Area,  .436  square  inch.    Gontib  bion, 

12.8  per  cent.    Elongation  of  inch  sections,  'MO,  'M3,  'M5»,  ".^^  ML 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  1790. 
Marks,  6-797. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0198  in  G  inches. 
Estimated  temperature,  587^  Fahr. 
Ganged  length,  5''. 


345 


Applied  loftdH. 

In  ganged  length. 

Kemarka. 

Total. 

Per  square 
inch. 

ElooKatlon. 

Set. 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
22,000 
22,500 
23,000 
23,500 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30.000 
32,000 
34,000 
36,000 
38.000 
40,000 
42,000 
44,000 
40,000 
48,000 
50,000 
.'>2, 000 
54,000 
56,000 
58.000 
60,000 
62,000 
63.000 
64,000 
65,000 
66,000 
66,520 
64,800 
0 

Poundt. 
2,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 
52^000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02,000 
96,000 
100,000 
161,000 
108,000 
112,000 
116.000 
120,000 
124,000 
126,000 
128, 000 
130,000 
132,000 
133,040 
154,650 
0 

Inch. 

0. 

.0017 
.0039 
.0051 
.0075 
.0091 
.0093 
.0097 
.0106 
.0113 
.0122 
.0151 
.0176 
.0204 
.0236 
.0200 
.0341 
.0421 
.0502 
.0602 
.0696 
.0809 
.0927 
.1055 
.1187 
.1327 
.1467 
.17 
.18 
.20 
.245 
.28 
.32 
.36 
.40 
.47 
.63 

Inch, 
0. 

Initial  load. 
ElaaticUmlt. 

• 

Tensile  strength. 
At  time  of  fractnre. 
=13.8  per  cent. 

.69 

Fractured  2".65  from  neck.  Appearance,  silky;  oblique  47°;  purple- 
brown  color.  Surface  of  stem,  brown  with  irregular  shaped  blue  spots. 
Fi^actured  without  appreciable  local  contraction. 

Diameter  at  fracture,  ".IZ.  Area,  .419  square  inch.  Contraction, 
16.2  per  cent. 

Elongation  of  inch  sections,  ".10,  'M8»,  ".19»,'M3,  ".09. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  1794. 
Marks,  6-797. 
Diameter,  ^'.798. 
Sectional  area,  .50  sqaare  inch. 
Expansion.  ".0232  in  0  inches. 
Estimated  temperature,  076°  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

P(»r  aquarc 
ino.li- 

Elongation         Set. 

1 

Pounds. 
1.000 
6,000 
10, 000 
15,000 
20,000 
23,  000 
23.500 
24, 000 
24,500 
25,000 
25,500 
20,000 

Pounds. 
2,000 
10,000 
20, 000 
30.000 
40.000 
46,000 
47, 000 
48,000 
4y.  000 
50,000 
51,000 

52,  WO 

53,  OOO 

54,  OUO 
56,000 
58,000 
00,  000 
04,  OtJO 
08,000 
72,  000 
70, 000 
80,  000 
84, 000 
H,M,  000 
92.  (lOO 
90,  000 

100, 000 
104, 000 
108, 000 
110,000 
112.000 
114,000 
116.000 
118,  000 

120,  000 

121,  200 
155,900 

0 

Inch, 

0. 

.0019 
.0042 
.0058 
.0085 
.0120 
.0127 
.0135 
.0145 
.0155 
.0163 
.0176 
.019(» 
.0205 
.0237 
.0275 
.0306 
.  0382 
.0409 

.  or^aa 

.0097 

.0800 

.0015 

.  105O 

.1186 

.  1.3!>r» 

.1535 

.1742 

.20 

.22 

.24 

.  255 

.275 

.31 

.37 

.48 

Inch. 
0. 

Initial  load. 
BlaaUc  limit. 

TenMle  strenfrth. 
At  time  of  fracture. 
=  16.4  per  cent. 

?6, 500 

27,  000 

28,  000 

29,000 
30, 000 
32,000 
34,000 
30.  0(  0 
38,000 
40, 000 
42,  OIK) 
44.000 
46,  000 
48,000 
50,  000 
32,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60.000 
80,000 
50,200 
0 

.82 

Fractured  2'^50  from  neck.  Ajjpearance,  silky;  dark-blue  color. 
Surface  of  stem,  blue  black  with  greenish  tinge,  and  purple  in  the 
vicinity  of  fracture. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".Ci.  Area,  .322  square  inch.  Contraction, 
35.6  per  cent. 

Elongation  of  inch  sections,  '^07,  'M2,  ".34»,  ".20,  ''.09. 


TESTS  OF  IRON,  STEEL,  A^D  OTHER  MATERIALS. 

No.  1885. 
Marks,  6-797. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0280  in  6  inches. 
Estimated  temperature,  801^  Fahr. 
Gauged  length,  5". 
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Applied  loads. 

In  gauged  length. 

Bemarkt. 

Total 

Per  sqnare 
inch. 

Elongation. 

Set. 

Poundt. 
1,000 
15,000 
18,000 
19,000 
20.000 
21.000 
22,000 
231.006 
24,000 
25,000 
26,000 
27,000 
28,000 
30,000 
32.000 
34,000 
36.000 
38.000 
40.000 
42,000 
44.000 
46,000 
48,000 
50,000 
51,000 
52,920 
40,600 
0 

Poundt. 

2,000 

30.000 

36,000 

38,000 

40,000 

42,000 

44,000 

46  000 

48.000 

50.000 

52.006 

54.000 

.V^OOO 

60,000 

64.000 

68,000 

TAOOO 

76.000 

80,000 

84,000 

88,000 

92,000 

96.000 

100,000 

102,000 

105,840 

139,040 

0 

Jneh. 

0. 

.0041 
.0057 
.0064 
.0070 
.0078 
.0088 
.0098 
.0119 
.0138 
.0165 
.0194 
.0229 
.0308 
.0404 
.0494 
.0600 
.0717 
.0847 
.0992 
.1177 
.1373 
.165 
.195 
.205 
.345 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tennlle  strength. 
At  time  of  frjicture. 
=  13.4  per  cent. 







.67 

Fractured  2".7o  from  neck.  Appearance,  silky;  dark  blue;  cup- 
shaped.    Surface  of  stem,  dark  blue,  checkered. 

Local  contraction,  ".9  each  side  of  fracture. 

Diameter  at  fractpre,  ".61.  Area,  .292  square  inch.  Contraction, 
41.0  per  cent. 

Elongation  of  inch  s^tions,  ".04,  ".08,  ".38»,  ".10,  ".04. 


34H  TESTS    OF    IRON,    8TEfeL,    AND    OTHEE    MATERIALS. 

Xo,  1892. 

Marks,  6-71>7. 

Diameter,  ".798, 

Sectional  aie^i,  .50  square  incb- 

Eximiiaionj  '\02Ih  iu  0  inches. 

E^timatrd  ti^mpcnitarej  S'^rP  Fahr, 

Gauged  length,  5". 


Applied  lo^di. 


ToiftL 


1.  (XM* 

]S,000 
30,000 

22,  0(JO 

:i3.t»oo 

24,000 
Itij.  OEiO 

*2i,  wo 
IIO^OOO 

:{2,ijoo 

MClOft 

110^  two 

38.  (JOO 
40,000 
12,  000 
44.000 
4fl*  OtHJ 
48,  (ilfO 

r^^ooo 

JVO.  flUO 
so,  MO 


Pur  HfTTiaTU 


P&undt. 

!?,«0U 

10,*JOU 

t;o,  iiOO 

UO,  OIKI 
40,  U«t 
4X«00 
44J)0{f 
4U,fiU0 
4B,O0O 
Tri!.  OOO 
.■j'J,  000 
TrO,  OM 
G{|,  000 
f^.OUO 
68,000 
Tl  OQO 
Trt. 000 
80,0?U 
P4,Q0O 

se.000 

02.  OOO 

&g,ooo 

loei.  000 

101,  200 
101,  ;t2D 


In  j^Q^ed  Zen^b. 


EloDgfttJim. 

s«t  ^ 

Inch. 
0. 
0010 

Inch. 
0. 

('OLtrl 

(KlSO 

(Kk^l 

0(192 

.  OU0^ 

.0115 

0135 

.OtQt 

-OIBO 
.0248 

■  032ft 

04  20 

0513 

.  aona 

.0771 

.  Ofllll 

.  10^ 

,  1271 

irt04 

*  J883 

.24M 
2028 

— ■ 

.as 

Remttrka, 


luitwl  load. 


K\MiU3  limit. 


Tfinntla  Btren^. 


=  T.OpflTd(mt 


Elongation  of  inch  sections,  ''.06,  ".08,  ".08,  ".07,  '  OG, 

Minimum  diameter,  "-770.     Area,  ,466  square  inch.    Contraction, 
G.8  per  cent. 

Surface  of  ftteui,  blue  black* 
.     Rested  68  liou  i  s,  and  test  tlieu  completed  at  temijeratare  of  70^  Fabr, 

Ganged  leu^rth,  5",:J5. 

Mean  sectTOual  area,  ,407  bixu^u^  inch- 


TESTS   OF   IRON,    STEKL,    AND    OTHER    MATERIALS.  349 

No.  1892— Contiiiued. 


Applied  loads. 

In  ganged  length. 

ToUL 

Peraqoare 
iooh. 

Elongation. 

Set. 

Pounds. 
500 
1,000 
5.000 
10,000 
15,000 
20,000 

25,000 
30,000 
35.000 
40,000 
42,000 
44,000 
46.000 
48.000 
50,000 

61.900$ 
62,20o5 

Pounds. 
0. 

Inch, 

0. 

.0002 
.0019 
.0038 
.0058 
.0078 

.0098 
.0116 
.0136 
.0154 
.0162 
.0171 
.0178 
.0186 
.0103 
.07 

Inch, 

Initial  load. 

E  =  29.720.000  pounds  between  5,000  and  50,000 
pounds. 

Elastic  limit 
On  original  area. 
On  rt^duced  area. 
Tensile  strength. 
On  original  area. 
On  reduced  area. 

=  7.6  per  cent,  total  elongation. 

0. 

0. 

123,800 
132,830 

124,400 

Fractured  Buddeol 
0        1          fl 

Y  under  the 
oad. 

1     -^ 

maximam 
1 

1 

Fractured  ''.33  from  neck.    Appearance,  fine  granular. 
Local  contraction  not  appreciable. 

Diameter  at  fracture,  ".770.    Area,  .466  square  inch.    Contraction, 
6.8  per  cent. 

Elongation  of  inch  sections,  ''.06,  ".08,  ".08,  ".07,  ".09*. 


350  TESTS    OF    IRON,    STEEL,    AND    OTUEU    MATEKIALS. 

No.  1792. 
Marks,  6-797. 
Diameter,  ".798. 
Sectioual  area,  .50  square  inch. 
Expansion,  ".0338  in  6  inches. 
Estimated  temperature,  953°  Fahr. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  ftoaaro 
inch. 

£loDgation. 

Set. 

P&undM. 

1,000 
5,000 
10,000 
15,000 
20, 000 
20. 500 
21,000 
21.  500 
•22.000 
23. 000 
23,500 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
80,000 
32,000 
34,000 
36,000 
38.000 
40,000 
42.000 
43.000 
44,000 
45, 000 
45,400 
39, 200 
0 

Pounds. 
2,000 
10,000 
20,000 
30,000 
40.000 
41,000 
42, 000 
43,000 
44,000 
46,000 
47.000 
48,000 
50,000 
52,000 
54.000 
50,000 
58,000 
60,000 
61.000 
<'8,000 
72,000 
76,000 
80,000 
84,000 
^6,000 
88,000 
90,000 
90.800 
]  48, 480 
0 

Inch. 

0. 

.0018 
.0047 
.0070 
.0118 
.0126 
.0132 
.0139 
.0148 
.0174 
.0187 
.0205 
.0235 
.0276 
.0331 
.0374 
.0440 
.0503 
.0621 
.0764 
.0940 
.1137 
.1402 
.  1727 
.21 
.235 
.285 
.37 

Inch, 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 
Attimeoffraotare. 
=  15.6  per  cent. 

.78 

Fractured  2".50  from  neck.  Appearance,  silky;  blue  black  color. 
Surface  of  stem  same  color. 

Local  contraction,  I''  each  side  of  fracture. 

Diameter  at  fracture,  ''.58.  Area,  .264  square  inch.  Gontracdoii; 
47.2  per  cent. 

Elongation  of  inch  sections,  ''.07,  ".26»,  "•34»,  ".08,  ".03. 


TESTS    OF    IKON,    STKliL,    AND    OTHElt    MATERIALS. 

No.  1894. 
Marks,  G-797. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".034:5  in  G  inches. 
Estimated  temperature,  971^  Fahr. 
Gauged  length,  5". 
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AppUedloftds. 

In  gaafced  length. 

Bemarka. 

Total. 

Pounds. 

1.000 

5.000 

10,000 

15,000 

16,000 

Per  square 
inch. 

Pound*. 
2,000 
10,000 
20. 000 
30,000 
32.000 

Elongation. 

Inch. 

0. 
.  0029 
.0053 
.0071 
.0077 
.0(>8* 
.  0093 
.0100 
.0111 
.0126 
.0143 
.0163 
.0192 
.02:{5 
.  0278 
.  0325 
.  0:i82 
.0448 
.0406 
.0632 
.0787 
.0986 
.  1220 
.  1555 
.  1825 
.2390 
.265 

Set. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

17.000    1        34.000 
18,000    1        36.000 

19,  000     1         38,  000 
20,000    '         40  (»0O 
21.  000             42.  two 
2-2,  000             44.  000 
23,000    .        40.  (WO 
24, 000             48,  (WO 
25.  000             60,  (WO 

20,  000             52,  000 
27,000     1         .^.000 
28,000    ;        56.000 
29,000    '        58,000 
30. 000     ;        60.  000 
32.000    !         64.000 
St.OOO             68,000 
36,000    1        7'i,000 
38,000    1        76,000 
40,000    1        80,000 
41.000    1        82.000 
42.000    ,        84.000 
42.060    '        84.120 

Touslo  .Htmi^rth. 

41,800 

Hot  !«'st  (lisc'iiitiiintMl. 

0 

6 

.30 

— -0.i>  per  r«'ut. 

' 

Elongation  of  inch  sections,  ''.05,  "07,  ''.07,  '^07,  ".04. 

Minimum  diameter,  ".769.  Aiva,  .40i  .square  inch.  Contraction,  7.2 
per  cent. 

Rested  48  hours,  and  then  observations  made  at  temperature  of  70^ 
Fahr. 

Surface  of  stem,  dark  blue. 

Gauged  length,  5".30. 

Mean  sectional  area^  .472  square  inch. 


352  TESTS    OF    IKON,    STEEL,    AND    OTHER    MATERIALS. 

No.  1894— Contiuued. 


Applied  loads. 

In  gaajsed  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundg. 

500 

1,000 

5. 000 

10,000 

15.  000 
20.000 
25,  000 
30,  000 
35.  000 
40.000 
45,000 
50,000 

Teat 

53, 100 5 

54,000 
55.000 
56,000 
67,000 
.^8.000 
59,000 
60.000 

60, 600  5 

Poundg. 

Inch. 

0. 

.0001 
.0017 
.0036 

.0056 
.0076 
.0095 
.0116 
.0134 
.0153 
.0172 
.0193 

lerrestof4C 

Inch. 
0. 

Initialload. 

£  =  28,700,000  pounds  between  5.000  and  50,000 
pounds. 

Elasticlimlt. 
On  original  area. 
On  remiced  area. 

Tensile  strength. 

On  original  area. 

On  reduced  area. 

Fractured  under  the  maximum  load. 

=0. 8  per  cent  total  elongation. 

6. 

0. 
hours. 

Bomplet«d  :if 

106,200 
114,440 

.06 

.075 

.00 

.10 

.12 

.15 

.19 

121,200 
130.600 

0 

0 

.49 

Fractured  1".06  from  neck.    Appearance,  fine  granular. 
Local  contraction  not  appreciable. 

Diameter  at  fracture,  ^'.76.    Area,  .454  square  inch.    Contraction,  9.2 
per  cent. 
Diameter  3'^  from  neck,  ''.75. 
Elongation  of  inch  sections,  ''.06,  ".09,  'M2,  ".12,  ".lO*. 


TESTS  OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 
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No.  1886. 
Marks,  ft-797. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0386  in  6  inches. 
Estimated  temperature,  lOOS^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Founds. 
1,000 

•  5,000 
10,000 
15, 000 
16,000 
17,000 

laooo 

19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 

a?,  000 

30,000 
32,000 
3.%  670 
18,600 
0 

Pounds. 

2,000 
10,000 
20,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,ono 
44,000 
46,000 
48.000 
52,000 
56,000 
80.000 
64,000 
67,340 
81,220 

0 

Inch. 
0. 

.0016 
.0042 
.0072 
.0085 
.0092 
.0106 
.0120 
.0144 
.0177 
.0224 
.0278 
.0342 
.0464 
.0648 
.0907 
.1423 
.25 

Inch. 
0. 

Initial  load. 

Ela«tic  limit. 

Tensile  strength. 
At  time  of  fracture. 

.88 

=  17.6  per  cent. 

Fractured  2"M  from  neck.  Appearance,  silky.  Surface  of  fracture 
and  stem,  blue-black  color, 

Local  contraction,  1".2  each  side  of  fracture. 

Diameter  at  fracture,  '^54.  Area,  .229  square  inch.  Contraction, 
54.2  per  cent. 

Elongation  of  inch  sections,  ''.05,  ^'.36*,  ".38*,  ".07,  ".02. 
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354  TESTS   OV   IKON,    STEEL,    AND   OTHEE    MATEEULS- 

No.  1895. 
MarkSy  &-797. 
Diameter,  ^'.798. 
Sectional  area,  .60  square  inch. 
Expansion,  ^'.0382  in  6  inches. 
Estimated  temperature,  1067o  Fahr. 
Gauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

BAuartH.                                    ; 

Total. 

Per  aqaare 
inch. 

Elongation. 

Set 

Poundt, 
1,000 
6,000 
10,000 
11,000 
12.000 
18,000 
14.000 
IS.  000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26  000 
27.000 
28,000 
29.000 
30,000 
31.000 
32,000 
33,000 
34,000 
84.380 
34,000 
0 

Poundt. 
2,000 
10,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40.000 
42.000 
44,000 
.      46.000 
48,000 
60,000 
62,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
68,760 

Inch. 

0. 

.0016 
.0047 
.0053 
.0058 
.0064 
.0071 
.0079 
.0086 
.0090 
.0111 
.0126 
.0146 
.0171 
.0206 
.0244 
.0305 
.0371 
.0450 
.0544 
.0659 
.0745 
.0849 
.0946 
.1204 
.1428 
.1904 
.2354 

Inch, 
0, 

'Initial  load. 

Blaatio  limit  (not  w«iU  Uellned}. 

* 



Tensile  strength. 
Hot  test  disoontiniied. 

o" 

.27 

=  5.4  per  cent. 

Elongation  of  inch  sections,  ".03,  ".00,  ".08,  ".06,  ".04, 

Minimum  diameter,  ".768.     Area,  .463  square  inch.     OoutraoUiJU^ 
7.4  per  cent. 

Surface  of  stem,  blue  black. 

Bested  44  hours,  and  then  observations  made  at  temperature  of 
Fahr. 

Gauged  length,  5".27. 

Mean  sectional  area,  .474  square  inch. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERULS.  355 

No.  1895— Oontitiued. 


AppUed  loads. 

In  flanged  lon^h. 

Remarks. 

ToUl. 

1 

Per  square 
inch. 

Elongation. 

Set. 

,  Pounds. 
600 

Pounds. 

Ineh. 

0. 

.0001 
.0016 
.0086 

.0056 
.0074 
.0095 
.0113 
.0132 
.0151 
.0164 
.0168 

Ineh. 
0. 

Initial  loMi. 

B=28.960,000  pounds  between  6,000  pounds  and 
30.000  poands. 

filastio  limit. 
On  orit[inal  area. 
On  reduoed  area. 

On  orljEinal  area. 

On  reduoed  area. 

Attimeoffkaotnre. 

=:12.2  per  cent,  total  elongation. 

1,000 

1      5,000 

:   10,000 
;   15,000 

'    20,000 
'    25,000 
'     30.000 
'    35.000 

.0001 

1    40.000 

43  000 

44,OOo| 

H030 

45.000 

.0248 
.0466 
.06 
.08 

eraftirtlMri 

DTS. 

.It 

.12 
.14 
.23 
.30 

46,000 
48,000 
50,000 

Teeto 
52.000 

impletedafb 
hoi 

-Mtof40 

64.000 

56,000 

58^000 

58,560^ 

126,480 
148,050 

57,000 

0 

.61 

Fractared  2^^8  from  neck.  Appearance,  fine  granular^  small  dull 
spot  at  the  center. 

Local  contraction,  ",S  each  side  of  fracture. 

Diameter  at  fracture,  ''.70.  Area,  .385  square  inch.  Contraction, 
23.0  per  cent. 

Elongation  of  inch  sections,  ''.07,  ".11,  ".23»,  ".13,  ".07. 
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TESTS    OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  1893. 

Marks,  d-797. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0441  in  6  inches. 

Estimated  temperatare,  1221^  Fahr. 

Gauged  length,  5". 


AppUedloMls. 

In  gMiged  length. 

^  Remarks.                                [ 

Total. 

Peraqoare 
inob. 

Blongation. 

Set. 

Ptnmdt. 
1,000 
5,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
24,250 
24,000 
0 

Pounda. 
2,000 
10,000 
20,000 
22,000 
24,000 
26. 000 
28,000 
80,000 
32,000 
34,000 
36.000 
38,000 
40,000 
42.000 
44,000 
46,000 
48,000 
48.600 

Inch. 
0. 

.0036 
.0068 
.0070 
.0087 
.0100 
.  0113 
.0141 
.0183 
.0223 
.0283 
.0381 
.0408 
.0618 
.0778 
.0877 
.1246 
.1676 

InelL 
0. 

1 
Initial  load. 

Elaetic  limit  (not  weU  defined). 

J 

Tensile  strength. 
Hot  test  dlsoontinaed. 

0 

.22 

—  4.4  per  cent. 

Elongation  of  inch  sections,  '^02,  ''.04,  ".07,  ".06,  ''.03. 

Minimum  diameter,  ".775.  Area,  .472  square  inch.  Contractioi) 
5.6  per  cent. 

Bested  48  honrs^  and  then  micrometer  observations  taken  at  tempera 
ture  of  70O  Fahr. 

Surface  of  stem,  blue  black. 

Gauged  length,  6".22. 

Mean  sectional  area,  .479  square  inch. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  1893— Continued. 
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Applied  iMda. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inck. 

Elongation. 

Set. 

Paundi. 

500 

1,000 

8.000 

10,000 

16.000 
20,000 
25,000 
30,000 
35,000 
37.000 

38,000^ 

40,000 
41,000 
42,000 
44,000 
46,000 
48.000 
50,000 

Poundg, 

Ineh, 
0. 
.0001 

Inch, 
0. 

Initial  load. 

S«  29,220.000  pounds  between  6,000  and  35.000 
pounds. 

BUstie'Umit. 
On  original  area. 
On  rednoed  area. 

Tensile  strength. 

Ou  orieinal  area. 

On  reduced  area. 

At  time  of  rupture. 

» 13.4  per  cent,  total  elongation. 

.0016 
.0086 

.0064 
.0072 
.0090 
.0109 
.0128 

0. 

0. 

.0136 
.0141 

76,000 
80.510 

.0280 
.03 

.038 

.07 

:S 

.18 

Teftto 
52,000 

ompleted  aft 
ha 

er  a  further 
nra. 

.14 

rest  of  40 

54,000 
56,000 

57, 580 < 

57,500 
0 

.18 
.25 
.40 

115,160 

121,990 

149.360 

0 

.67 

Fractared  2^^5  from  neck.  Appearance,  fine  granular ;  small  dull 
spot  at  the  center. 

Local  contnMBtion,  ".8  each  side  of  fractute. 

Diameter  at  fracture,  ^^70.  Area,  .385  square  inch.  Contraction, 
23.0  per  cent. 

Elongation  of  inch  sections,  '^07,  'Ml,  ''.23»,  'M7,''.09. 


^ 
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TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 


No.  1887. 
Marks,  6-797. 
Diameter,  '^798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  '^0461  in  6  inches. 
Estimated  temperature,  1274©  Fahr. 
Ganged  length,  5". 


Applied  loada. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

FintndM, 

1,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,600 

18,006 

19.000 

19,520 

0 

Poundg. 
2,000 
10, 000 
12, 000 
14, 000 
16,000 
18.000 
20, 000 
22,000 
24,000 
26,000 
28.000 
30.000 
32, 000 
34,000 
36.000 
38,000 
39,040 
0 

Inch, 

0. 

.0029 
.0042 
.0050 
.0062 
.0074 
.0088 
.0104 
.0127 
.0165 
.0194 
.0268 
.0853 
.0450 
.0611 
.0972 
.20 
.75 

Ini^ 
0. 

Initial  load. 

* 

Elastic  limit. 

•*•••».-••--• 

Tensile  strength. 

=  15.0  per  cent. 

Fractured  2". 50  from  neck.  Appearance,  silky ;  blue-black  color, 
Surface  of  stem,  blue  black. 

Local  contraction,  V',2  each  side  of  fracture. 

Diameter  at  fracture,  '^42.  Area,  .139  square  inch.  Gontractioiii 
72.2  per  cent. 

Elongation  of  inch  sections,  ".02,  ''.49»,  ''.22,  ".02,  ''.00. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  1896. 
Marks,  6-797. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0502  in  6  inclies. 
Estimated  temperature,  1380^  Fahr. 
Gauged  length,  6". 
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Applied  loads. 

In  ganged  length. 

Remarka. 

Total. 

Per  square 

Elongation. 

Set. 

Pounia. 

1.0M 

2.0«0 

3,000 

4.00O 

6.  €00 

6,  QUO 

7,000 

8.0OO 

0,000 

lO.OOO 

11,000 

12,000 

13,000 

14,000 

15,000 

16,100 

14,800 

0 

PoiokU. 

2^000 

4,000 

6,000 

8,000 

10,000 

12,000 

14.000 

16,000 

18.000 

20.000 

22,000 

24,000 

26.000 

28,000 

30,000 

30,200 

hush. 

0. 

.0012 
.0084 
.0045 
.0055 
.0065 
.0081 
.0006 
.0124 
.0172 
.0210 
.0287 
.0419  . 
.0587 
.1020 
.1276 

Inch, 
0. 

Inltialload. 

Elaetic  limit  (not  well  defined). 

Tensile  strength. 
Hot  test  di  ^continaed. 
=  3.4  per  cent. 

0 

.17 

Elongation  of  inch  sections,  ".02,  ''.03,  ''.05,  ".05,  ".02. 
Minimum  diameter,  ".780.    Area,  .478  square  inch.    Contraction,  4.4 
percent 

Surface  of  stem,  blue  black. 

Bested  24  hours,  and  observations  then  made  at  temperature  of  70^. 

Gauged  length,  6".17. 

Mean  sectional  area,  .484  square  inch. 


m 


360 
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TESTS   OP    IRON,  STEEL,  AND    OTHER   MATERIALS. 
^o.  189G— Continued, 


Applied  loAdB. 

Id  gaaged  length. 

: 

Total. 

Per  square 
incl. 

Elongfttioii. 

Set. 

Remark  8. 

I  Pounds. 

'          600 

Pounds. 

Inch. 

0. 

.0002 
.0017 

.0034 
.0064 
.0073 
.0090 
.0110 
.0114 
.0110 

Jneh. 
0. 

Initial  load. 

;      1, 000 

5,000 

10,000 
15,006 
20.000 
26.000 
30.000 
31,000 

32, 000  J 

38,000 
34.000 
36.000 
38.000 
40. 000 
42,000 
44,000 
46,000 
48,000 
50,000 

Teat  c< 

51,000 
52,000 
53.000 
64,000 

54, 740 1 

63,000 
0 

E =20.290,000  pounds  between  5.000  and  26,000 
ponnda.                                                                  ' 

Elastic  limit. 
On  original  area. 
On  rediioed  area. 

Tensile  streuj^th. 
On  original  area. 
On  reduced  area. 
At  time  of  fracture. 
=  12.0  per  cent. 

64,000 
66,960 

.0381 

.0446 

.0601 

.0740 

.0006 

.10 

.12 

.15 

.17 

.20 

er  a  further 
urs. 

.21 
.22 
.25 
.32 
.89 

>mpleted  aft 
ho 

r©etof40 

*"i09,'486" 
114,520 

0 

.60 

Fractured  2''.2  from  neck.     Appearance,  flae  granular ;   small  doll 
spot  near  center. 
Local  contraction,  I'MO  each  side  of  fracture. 
Diameter  at  fracture,  ^'.68.    Area,  .363  square  inch. 
Contraction^  27.4  per  cent. 
Elongation  of  inch  sections,  ''.05,  ".09,  ".19,  ".20»,  ".07. 


I 


TESTS  OP  IKON,  STEEL,  AND  OTHER  MATERIALS. 
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No.  1897. 
Marks,  6-797. 
Diameter,  ".798. 
SeotioDal  area,  .50  square  iDcli. 
Expansion,  '^0583  in  6  inches. 
Estimated  temperature,  1592o  Fahr. 
Oauged  length,  5''. 


Applied  loads. 

1 
In  gauged  length.      1 

Total 

Per  square 
inch. 

Elongation. 

icemarlu. 
Set.        , 

Pounds. 
1,000 
2.000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,800 
8.500 

Pounds. 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
16,000 
17,720 

Ineh. 

0. 

.0011 
.0030 
.0054 
.0084 
.0129 
.0213 
.0364 
.0940 

Ineh,      1 

0.           1  Initial  load. 

Tensile  strength. 

!  Hot  test  disoon tinned. 

0 

.20 

— 4.0  per  cent. 

Elongation  of  inch  sections,  ''.02,  ".07,  ".07,  ".03,  ".02. 
Minimum  diameter,  ".761.     Area,  .455  square  inch.     Contraction, 
9.0  per  cent. 
Surface  of  stem,  blue  black. 

Bested  24  hours,  and  test  then  completed  at  temperature  of  70^  Fahr, 
Gauged  length,  5".20. 
Mean  sectional  area,  .481  square  inch. 


AppUed  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Blongat'on.l        Set. 

Pounds. 

600 

1.000 

5,000 

10,000 
16,000 
20,000 
25,000 

28,OOo| 

27,000 
28,000 
29,000 
30,000 
32,000 
34.000 
30,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 

48,46o| 

47.600 
0 

Pounds. 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

.0001 

E  =  29.630,000  pounds  between  5,000  and  25,000 
pounds. 

Elastic  limit. 
On  original  area. 
On  reduced  area. 

Tensile  strength. 
On  original  area. 
Uu  re4iuce<t  area. 
At  time  of  fracture. 

.0016 

.0034 
.0052 
.0071 
.0089 
.0094 

52,000 
57, 140 

.0186 

.0252 

.0387 

.0467 

.0615 

.0763 

.0984 

.1115 

.1325 

.17 

.21 

.26 

.34 

.38 

90,920 
106,510 
134,840 
0 

.56 

—  ll.U  per  cent,  total  elongation. 

M2 


TESTS  OP  IRON,  STEEL,  AND  OTHER  MATERIALS. 
No.  1807— Contirined. 


Fracturf^d  2" A  from  neck.  Appearance,  fine  granular;  dull  spot  at 
center. 

Local  contraction,  1^^20  each  side  of  fracture. 

Diameter  at  fracture,  ".67.  Area,  .353  square  inch.  Contraction, 
29.4  per  cent. 

Elongation  of  inch  sections,  '^05,  ".18,  ".21»,  ".07,  ".04. 

No.  1791. 

•    Marks,  6-797. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0587  in  6  inches. 
Estimated  temperature,  1603°  Fahr. 
Gauged  length,  5". 


AiipUed  loads. 

lu  ganged  length. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Poundi, 
1,000 
2,000 
3,000 
3,500 
4,000 
4,600 
5,000 
5.500 
6,000 
d,500 
7.000 
7,500 
8,000 
8,500 
9,000 
0,500 
10,000 
10.600 
0 

Pounds, 
2,000 
4,000 
0,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18. 000 
19,000 
20,000 
21,000 
0 

Jneh. 
0. 

.0011 
.0036 
.0054 
.0068 
.0088 
.OOOo 
.0112 

Inch. 
0. 

1 
Initial  load. 

No  eiaAtic  limit  apparent. 



.0144 
.  0165 



.  020^ 
.0338 
.0104 
.  0520 
.071^6 
.0092 
.1989 
1.19 

TeiisUo  atrvmstk. 
—  23.8  per  cent. 

Fractured  2''.75  from  neck.  Appearance,  silky ;  cup-shaped  ends ; 
both  ends  concave  from  ".03  to  ".05  each.  Dark-blue  color.  Surface 
of  stem,  blue.    Eaised  a  scale. 

Local  contraction,  ".15  each  side  of  fracture. 

Diameter  at  fracture,  ^'.23.  Area,  .042  square  inch.  Contraction, 
91.6  percent. 

Elongation  of  inch  sections,  ".04,  ".28,  ".80»,  ".05,  ".02. 


TESTS   OK    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  18S!g. 

Marks,  6-797. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 

Expansion,  /'0599  in  6  inches. 

Estimated  temperatare,  1634<^  Fahr. 

Ganged  length,  5^'. 
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Applied  loflulB. 

In  K»nf(ed  length. 

Kemarlu. 

Total. 

PersqnATO 
moh. 

Elong^on. 

Set. 

Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6.000 
7.000 
7,260 
5,000 
0 

Pounds. 
2,000 
4,000 

6,000 

Inch. 

0. 

.0018 
.0041 

Inch. 
0. 

Initial  load. 

8, 000    '          -  007R 

10,000 
12.000 
14,000 
14,520 

.0159 
.0?90 
.0603 
.1101 

Tensile  strength.                                                       ' 
Hot  t(<Rt  dincontlnned.                                              ' 

0 

.69 

^  13.8  Iter  cent,  total  elongatioD. 

Elongation  of  inch  sections,  ".02,  ".15,  ".44,  ".07,  ".01. 
Minimnm  diameter,  ".59.    Area,  .273  square  inch.    Contraction,  45.4 
per  cent. 
Snrface  of  stem,  bine  black. 
£ested'24  hours,  and  test  then  completed  at  temperature  of  70^  Fahr. 


AppUed  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 
Inch. 

Set, 
Inch. 

Bemarks. 

Pounds. 

29,980^ 

0 

Pounds. 

""'59,960" 

109.820 

0 

Tensile  strength. 
On  orielnal  area. 
On  reduced  area. 
=  16.6  per  cent,  total  elongation. 

.83 

Fractured  2".7  from  neck.  Appearance,  fine  silky  center ;  granular 
near  curcnmference. 

Local  contraction,  l".5each  side  of  fracture. 

Diameter  at  fracture,  ".49.  Area,  .189  square  inch.  Contraction, 
62.2  per  cent. 

Elongation  of  inch  sections,  ".02,  ".16,  ".56*,  ".07,  ".02. 


364  TESTS    OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 

N<k  1770. 

Marks,  7-823. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Temperature,  8o  Fabr. 

Gauged  length,  5". 


1 


Applied  loads. 


Total. 


IOh  01141 

i«:>.uoo 

34,00l> 

Wi,  oot> 

a:,  (HH> 
44.U00 
40.000 

so,  000 
§3,000 
5*.00e 
55,0UO 

5n;,ooo 

67.000 

;».0Do 

GDvODO 
60,000 
00,800 

0 


Per  iwitAfci 


ElonKitioii. '        ^t. 


2,000 
to,  {too 
mooo 
mouo 

40,000 
50,000 

01,(100 

^,uoo^ 

64.000 
6^,000 
7^'.  000 

flO,0fl<J 

ft4,  000 

9l\OO0 
S«,000 
100,  £)0O 

loiooo 
iafli.000 

110,  oot 
112,000 
1L4,000 
110,  DOO 
118,000 
1^,000 
121,000 
15:£,  iTO 
0 


In  ganged  length. 


IneK. 

0. 

.0010 
.003^ 
.OOM 


.0103 

.0105 

,0]fW 

.0^5G 

.0327 

.0^33 

.05.1B 

.0P74 

.OTOe 

.0013 

.  ]05« 

.1233 

.1300 

.1587 

.185 

,31 


.S5 
,275 
,H0 


0, 


HamarltL 


InltUJ  iMd. 


Ela«Uo  limit. 


. '  Tptiflile  JitrenicUi- 
J,  At  lime  of  niptiim* 
_   =11.0  per  »nL 


Fractured  1"  from  neck.     Appearance,  granulfir,  radiating  from  a 

point  near  the  center. 
Local  contraction,  1"  each  side  of  fracrnrep 
Diameter  at  fracture,  ".70.    Area,  ^385  square  inch.     Contraction, 

23.0  per  cent- 
Elongation  of  inch  sections,  ".07,  ".08,  ".10,  "-14,  ".21. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
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No.  1813. 


Marks,  7-823. 

Diameter,  ''.798. 

Sectional  area,  .50  square  iuch. 

Temperature,  70^  Pahr. 

Gauged  leugth,  6", 


Applied  loads. 

In  ganged  length. 

Totia. 

PeraqnAre 
inoh. 

Elongation. 

Set. 

Remark*. 

i 

Poimdt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
27,500 
28,000 
28,500 

29,000 

29,500 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
38,000 
40.000 
42,000 
44,000 
46.000 
48,000 
50.000 
52,000 
54.000 
56,000 
58,000 
58,880 
55,900 
0 

PowndM. 
2,000 
10,000 
20,000 
30,000 
40,000 
60.000 
52,000 
54,000 
55,000 
56,000 
57,000 

58,000| 

69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
76.000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
117.760 
149,470 
0 

Inch, 

0. 

.0014 
.0031 
.0049 
.0066 
.0081 
.0085 
.0088 
.0091 
.0092 
.0094- 

.01185 
.0250 
.0285 
.0346 

.0396 
.0448 
.0508 
.0561 
.0621 
.0756 
.0896 
.1038 
.  1205 

Inch. 

0. 

Initial  load. 
Elaaticlimlt. 

.1382 

.1501 

.18 

.215 

.245 

.31 

.425 

.58 

1 

; 

Teoaile  Mrt^ngth. 
At  time  of  fracture. 
-  14.6  per  cent. 

1 

_ .    _ 

1 

Fractured  2''.70  from  ueck.  Appearance,  granular,  radiating  from 
a  dull  spot  at  center. 

Diameter  at  fracture,  ^'.69.  Area,  .374  square  inch.  Contraction, 
25.2  per  cent. 

Elongation  of  inch  sections,  ".09,  'M2,  ''.28»,  'M5,  ^'.09. 


1 


?S$         TESTS    OP   IRON^,    STEEL,    AND    OTHEK    MATEKIALS. 

Ko.  1795. 
Ma^ks,  7-833. 
Diameter,  ".798. 
Sectional  area,  M)  Bquare  inch. 
Expansiou,  "-O075  in  C  iochei§- 
Estimated  temperature,  263^  Falir. 
Gauged  leijgtbj  5^'. 


AppU«lIo»dt, 

Li  ^Dged  length. 

RenuTka.                                 | 

Total. 

ELongatidQ. 

Set. 

1 

:   1,000 

'    Mm 
10,000 

a,«oo 

30,000 
20,«QQ 
30,000 
40,000 
.^i>,  {JOO 
5:J,000 
54,i«0 

55,000| 

UvDOO 
56^000 
00,OQO 
02,000 
RODO 
«»»000 
70,000 
72^000 
7#,000 
7«,MflO 
fiO,000 
82,000 
i4,OO0 
80,000 
88,000 

wjm 

92,000 
W,  OIK) 
00,000 
B^OOO 
1^0,  iHVi 

0. 

.0007 
.0022 
.0040 
.  OOM 

.0IJ?1 

.0073 

.0075/ 

.0148} 

.0201 

,0208 

.0:^14 

.mi 

.0373 
.0308 
.0507 

.oeas 
.oes« 

,0713 
.OSW 

.0010 
.  1027 

JmA. 

0, 

ThmlM. 

15,000 

10,000 
25,y(K) 

*i(j.floo 

'  ^.-" 

27,000 

27,600 

'    SH.000 

ZZl'.'Z. 

.    3O,D0« 

30,000 

1 

<    Qt.OOO 

92,000 

31,000 

3^,000 

90.000 

'  a7,ooo 

i    30,000 
40,  000 

4K0D0 

■IJ.  000 

£3,0(10 

,1097 
.1104 
.1303 

.la* 

.lilfl 
.1542 

.ifloo 

it,  0(311 

'     45, 000 

40.  O'tO 

i7,000 

J^OOO 

4S».O0O 
^1,000 

51,000 

102,000     .          .106 
104,000     '          .20 
106, 000               .225 
lOH,  tiOU                 SOS 

1    52,000 



54,0(H) 
55v000 
50,000 
50.200 
54,700 
u 

Ytoktnt  thtv^R. 

110,000 
U2,UO0 
112,400 
148^280 
0 

.33 

.305 

.4S 



At  timet  of  fciiJtur©. 
=  a.4peroaiit. 

.47 

Fractured  "*S5  fi-oin  neck.  Appearance,  wlky^  sligbtly  g^a'^n'*^* 
Cup'Shaped  ends. 

IjOCq}  coDtractiou,  '',8  ea43li  side  of  fracttire. 

Diameter  at  fracture,  '\(i9,  Arej^,  ,^{74  square  inch.  Contractioii* 
25,2  pt*r  ce!it. 

EloTiffatioti  uf  inch  seotiuus,  ''.20*,  'MO,  ".07,  "-06,  ",(M, 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIAL^. 

No.  1927. 
Marks,  7-823. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0103  in  6  inches. 
Estimated  temperdture,  ;i35o  Fahr. 
Ganged  length,  5". 
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Api>li«d 


TotaL 


Pound: 
1,000 
5,000 

io.ooe 

15,000 
20,000 
25.000 
27,000 
27,600 


27,000 
28,000 
29.000 
SO.  000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
0 


PersouAre 
iDOb. 


Poundt, 
2.000 
10,000 
20.000 
30,000 
40,000 
50.000 
54,000 
55,200 


In  gaaged  length. 


Elongation. 


Inch. 

0. 
.0013 
.0027 
.0035 
.0043 
.0049 
.0052 


Ix»df«U. 


54.000 

.0145 

66.000 

.OfcO 

58.000 

.0154 

60,000 

.0160 

62,000 

.0294 

64.000 

.0300 

66,000 

.0304 

68.000 

.0809 

70,000 

.0457 

72,000 

.0467 

0 

.05        1 

Set. 


Inch. 
0. 


BemArks. 


Initial  load. 


Elastic  limit. 


Throbfl. 


Hot  test  discontinued. 
=1.0  percent. 


Elongation  of  inch  sections,  ".01,  ".01,  ".01,  ".01,  ".01. 
Minimum  diameter,  ".7954.    Area,  .497  square  inch.     Contraction, 
0.6  per  cent. 
Bested  10  days,  and  then  test  completed  at  temperature  of  70^  Fahr. 
Gauged  length,  5".04. 
Mean  sectional  area,  .496  square  inch. 


3G8  TESTS   OF    mOK,    STEEL,    AND    OTHER    MATESIALS 

:No.  li>2T~ContJUiied. 


Appdied  looilft. 

Ins«ig«IleDe:tli. 

£fliuarkii. 

Porindx. 

5,000 
10,000 

i5,Qoa 

20h  t"iO 
26.000 
Sfl.tMW 
10,000 
HOW 
*7,0W 
38,  OOA 

Per  BCfOlLTO 

Elonjmiloa^ 

0. 

Pc)tfAfl#, 

0. 

initial  lud. 

E^9o.oeo,ooo^imd4  heiwem  £<Ooo  uul 

Oik  Tifduc^d  areik. 

TenitUe  flt^i^tifrtli. 

Onorlcliinlftrni 

On  rpjiucca  nrea. 

At  tiujH  or  frarltii*. 

^1^8  p«r  cent,  totml  elougaytm. 

i&m 

.0011 
.0030 
.004^ 

.0002 

.oaM 
.ooaa  I 

.ODE 

.one 

.0121 
,0I2S 

,0130 

.013a  1 

39,000 

,'oc«o" 

^(1,000 

""ao^Mo'i 

80,480 

1V0I>0    i 

.0438 

-oaso 

.0010 

.0738 
.08 
.  10 

.175 
.10        1 

.40 

43pOOO 
43.000 
44  000 

40  000 

48,  (MKy 

50,(100 
S2LflOO 

&t,000 

5Q;,0imi 

5@.0iK) 

( 

m,  iw| 

no,3?o 

in.  020    ! 
14J.160 
Q 

Ks^OCO 
0 

.m 

1 


Fnictiired  2",26  from  ueck.  Appeamoce,  grauular,  radiating  from 
ceTJter-pniicli  mark  in  the  circDoaferi^tioe, 

Ijoca.1  uou traction,  V^  each  side  of  fn^ctm-e.  ^ 

Diameter  at  fractnre,  ".71.  Area,  .390  square  inch.  Contmction, 
20,S  per  cent. 

Elongation  of  iDi^li  sections,  '^09,  'M7%  ",22*,  ^'-13,  ".08. 


TESTS   OF   lEON,    STEEL,    AND   OTHEE   MATERIALS. 

No- 1796. 

Marks,  7-823. 

Diameter,  ".798. 

Sectional  area,  .50  square  iucb. 

Expansion,  ''.0105  in  6  inches. 

Estimated  temperature,  34 1^  Fahr. 

Gauged  length,  5^'. 


369 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Inch. 
0. 

.0020 
.0032 
.0048 
.0068 
.0087 
.0096 
.0097 
.0100 
.0138 
.0167 
.0190 
.0224 
.0303 

Set. 

Inch, 
0. 

Pounda. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
26.000 
26.500 
37  000 

PowuU. 
2,000 
10.000 
20.000 
30.000 
40.000 
50,000 
52.000 
63,000 
M  000 

Initialload. 
Elastic  limit. 

Throbs. 
Tensile  strength. 

27,500            55',6o6 
28,000            66,000 
29,000    >        58,000 
30.  000            60. 000 
32,090            64.000 

-1 

34,000 
36,000 
38,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50.000 
51.000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
60.400 
60,000 

68,000    1          .0384 

72.000    1          .0462 

76,  000    ;          .  0540 

80,000              .06:>2 

84, 000              .  0722 

88.000              .0822 

92,000              .0962 

96,000    !          .1085 

100,000    1          .1224 

102,000    1          .1309 

104,000    1          .1391 

106,000    1          .1494 

108,000    !          .16 

110, 000              .  165 

112,000 
114,006 
116,  000 
118. 000 

.18 
.205 
.235 
.265 

120, 000              .31 

120,800 

147, 420 

0 

At  time  of  fracture. 

.88 

=  7.6  per  cent. 

Fractured  '\75  from  the  neck.  Appearance,  silky;  no  change  in 
color.    Surface  of  stem,  light  straw  color. 

Local  contraction  extends  to  the  neck,  and  '^8  from  fracture. 

Diameter  at  fracture,  ''.72.  Area,  .407  square  inch.  Contraction, 
18.6  per  cent. 

Elongation  of  inch  sections,  ".06,  ''.05,  ".06,  ".07,  ".15*. 

H.  Ex.  45 24: 
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TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


Ko.  1930. 

Marks,  7-823. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Expansion,  ''.0133  in  6  inches. 

Estimated  temperature,  413^  Fahr. 

Gauged  length,  5". 


\ 


AppUed  loads. 

In  gaofced  length. 

Total. 

Per  square 
inoh. 

Elongation. 

Set. 

Inch, 
0. 

Paundt. 
1,000 
5.000 
10,000 
15.00U 
20,000 
21,000 
22.000 
23.000 
24.000 
25.000 
26.000 
27,000 
28.000 
29.000 
30.000 
31,000 
82.000 
34.000 
36.000 
88,000 
40,000 
42,000 
44,000 
45,000 

Poundt. 
2,000 
10,000 
20,000 
30.000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 

*    52,000 
64,000 
56.UG0 
58.000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
90.000 

Inch, 

0. 

.0021 
.0034 
.0044 
.0054 
.0057 
.0060 
.0063 
.0066 
.0069 
.0078 
.0111 
.0143 
.0172 
.0204 
.0235 
.0268 
.0843 
.0420 
.0518 
.0607 
.0702 
.0807 
.0875 
.0925 
.0937 

Initial  load. 
Elastic  limit 

After  one  minnte. 
After  two  minutes. 
Hot  test  discontinued. 
=  1.7  per  cent. 

0 

0 

.085 

Minimum  diameter,  '^7910.  Area,  .491  square  inch.  GoDtractkni, 
1.8  per  cent. 

Bar  rested  twelve  days,  and  the  test  completed  at  temperature  of  IQ^ 
Fahr. 

Gauged  length,  5''.08. 

Mean  sectional  area,  .492  square  inch. 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  1930— Continued. 
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AppHed  loads. 

In  ganged  length. 

Kemarks. 

ToUL 

Per  square 
inob. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 

50,900' 

49,200 
40,500 
50,000 
51,000 
52,000 
54,000 
56.000 
58,000 
50,000 

59,680J 

57,600 
0 

Pounds. 

Inch. 

0. 

.0013 
.0031 
.0048 
.0066 
.0082 
.0101 
.0119 
.0136 
.0154 
.0172 
.0179 

Ineh. 
0. 

Initial  load. 

£  =  C9,307,000  between  5, 000  and  350,00  pounds 

Blaatic  limit. 
On  original  area. 
On  reonoed  area. 

TensUe  strength. 

On  original  area. 

On  reduced  area. 

At  time  of  fracture. 

=  13.2  per  cent  total  elongation. 

0. 



101,800 
108,670 

Load 

feU. 

.0280 

.0240 

.0450 

.0824 

.0072 

.12 

.16 

.22 

.29 

.39 

119,360 

121,550 

141,520 

0 

.06 

Fractured  TMS  from  neck.  Appearance,  granular,  radiating  from 
center-punch  mark  at  circumference. 

Local  contraction  l."20,  and  ".90  from  fracture. 

Diameter  at  fracture,  ".72.  Area,  .407  square  inch.  Contraction, 
18.6  per  cent 

Elongation  of  inch  sections,  ".08,  ".10,  ".12,  ".22*,  ".14». 
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TEST'S   OF   IRON,    STEEL,    AND    OTHEB   MATERIALS. 


1 


No.  192S, 
Marks,  7-823. 
Diameter,  ''.798. 
Bectional  area,  .50  square  inch. 
Expansion,  ''.0136  in  6  inches. 
Estimated  temperature,  421^  Fahr. 
Gauged  length,  6". 


Applied  loadR. 

In^aage 

ToUl. 
Pounds. 

Per  square 
Inch. 

Pounds. 

Elonfration. 

Ineh. 

1,000 

2,000 

0. 

a),  000 

40.000 

.0040 

21,000 

42,000 

.0045 

^2,000 

44,000 

.0048 

:i3,ooo 

46.000 

.0052 

24.000 

48,000 

.0066 

25,000 

50,000 

.0064 

28,000 

52,000 

.0086 

27,000 

54,000 

.0108 

27,500 

55,000 

.0124 

28,000 

68,000 

.0143 

29,000 

58,000 

.0176 

30,000 

60,000 

:U 

i    31.000 

62,000 

32,000 

64,000 

.025» 

:t3,000 

66,000 

.0293 

34,000 

68,000 

.0329 

35,000 

70,000 

.0372 

38.000 

72,000 
Hot  test  d 

.0415 
ificontinaed. 

0 

0 

.05 

Set. 


Inch. 
0. 


Bffl&ltfkltr 


imtialload. 


EluttcItisiL 


=  1  p«r  cssnt. 


Elongation  of  inch  sections,  ".01,  ".01,  ",01,  ".01,  ".01. 
Minimum  diameter,  ".7958.    Area,  ".497  square  inch,    Gontra^tiouj 
iift  per  cent. 

Rested  13  days  and  then  test  completed  at  temperature  of  70^  Faht. 

Gauged  length,  5".04. 

Mean  sectional  area,  .496  square  inch*  • 


TE8T8   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1928— Continued. 
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Applied  loads. 

Id  gauge* 
Elongation. 

a  length. 
Set 

Bemarka. 

Total. 

Per  square 
inoh. 

Powndt. 
1,000 
5.000 
10,000 
15,000 

20,000 
25.000 
80,000 
85.000 
40.000 
41,000 

41,20oj 

40,000 
40,500 
41,000 
42.000 
48.000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
68,000 
50,000 

60. 870  j 

97,400 

Poundg. 

Inch. 

0. 

.0015 
.0031 
.0048 

.0066 

.0082 
.0099 
.0116 
.0134 
.0140 

Inch, 
0. 

Initial  load. 

£  =  30.340.000  pounds  between  5.000 
poanda. 

Elastic  limit. 
On  originid  area. 
On  reODoed  area. 

Tensile  strength. 

On  original  area. 

On  redaced  area. 

At  time  of  fracture. 

=  18.2  per  cent,  total  elongation. 

and  85,000 

0. 

82.400 
82.000 

Loa 

d  fell. 

.0176 
.0287 
.0486 
.0580 
.0666 
.0755 
.0088 
.U85 

:S 

.20 
.25 
.81 
.88 
.68 

*"*ii8.*7io"' 

110,400 

144.960 

0 

.66 

4 


■^ 


'M 


Fractured  2.''76  from  neck.  Appearance,  granular,  radiating  from  a 
dull  spot  at  the  center. 

Local  contraction,  V  each  side  of  fracture. 

Diameter  at  "fracture,  '^71.  Area,  .396  square  inch.  Contraction, 
20.8  per  cent. 

Elongation  of  inch  sections,  ''.09,  'M3,  ".21*,  M3,  'MO. 


3T4  TESTS   OF. IRON,  STEEL,   AND   OTHER   MATERIALS. 

No.  1797. 

Marks,  7-^23. 

Diiimeter,  '^798. 

Sectioual  area,  .50  square  inch. 

Expauaioii,  ",0162  in  6  inches. 

Estimated  temperature,  488^  Fahr. 

Ganged  length,  W. 


AppUfld  loadd. 

In  gauged  length. 

Renuirks. 

ToU 

Per  »q  u*te 
inok. 

ElonKalion. 

Set. 

Pounds. 
1,000 
2^000 
5^000 
10,000 
1S,000 
30,000 
31,000 
22,000 
23,  000 
23.  StJO 
34,000 
34,  5tJ0 
25,0011 
2fl,000 
27,000 
31^000 
29,000 
30,000 
3*i,000 
34,000 
36,000 
3g^000 
40,000 
4^000 
44,000 
46,000 
4S,000 
50,000 
61*)00 
64,000 
56.000 
S8,0O0 
60,000 
01,000 
62,00^1 

fla,ooo 
04.m»o 

65,  (HM) 

00.000 

60^100 

0 

2,tHlO 
4,OO0 
10.oo<» 
20.000 
30,0)>0 
40,  WW 
42,  WMI 
44,  OOO 

4e.oc» 

47,  000 
4^000 
4H,  Ut»0 
50,  0<tO 
63,IH>0 
54,0<H» 
5fl.0Otf 

r)S,oo(i 

60,000 
64,  OiW 
OH,  OOO 
72.  OiHi 
7fl,0U0 
§0,000 
81,O0J 
88,000 

0*t.  000 
H>0.  OOO 
1(14,  000 

U2,ot)0 
UH.OOO 

iL*o,  mjo 

122.0110 
124.  (lOiJ 

J  20.  m-0 

128.  0<K> 

1^0,  ism 

1J2,  OOO 

13^:^00 

0 

Inch. 

0. 

.0005 
.0022 
.0044 
.0061 
.0080 
.0084 
.0089 
.0002 
.0008 
.0105 
.0112 
.0124 
.0149 
.0177 
.0208 
.0232 
.0266 
.0341 
.0414 
.0492 
.0676 
.0672 
.0777 
.0889 
.1011 
.1147 
.1280 
.1443 
.1628 
.1831 
.20 
.235 
.255 
.275 
.31 
.35 
.41 
.50 
.63 
.66 

Inch. 
0. 

Initial  load. 
Elaatic  limit. 

Tensile  strength 
-11.2  per  cent 

Fractured  ''.75  from  neck.  Appearance,  silky;  straw  color.  Surftu» 
of  stem  varien  in  color  from  purple  to  blue. 

Local  lioiitraction  extends  to  neck  and  ".%  from  fracture. 

Diameter  Ht  fracture,  ".1^.  Area,  .419  square  inch.  Contraction, 
16.2  per  cent. 

KloiJgation  of  inch  sections,  ".09,  'MO,  ".11,  ".10,  ".16*. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 


375 


No.  1931. 
Marks,  7-823. 
Diameter,  ^^798. 
Sectional  area,  .50  square  inch. 
Expansion,  ^^0215  in  6  inches. 
Estimated  temperature,  624^  Fahr. 
Guaged  length,  5''. 


Appli 
Total. 

Dd  loads. 

Per  square 
iDoh. 

Inicaoge 

d  length. 
Set. 

RemArka. 

Poundg, 
1,000 
5,000 
10,000 
15,000 
20.000 
21,000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
32,000 
84,000 
36,000 
38,000 
40.000 
42,000 
44,000 
45,000 

2,000 
10,000 
20,000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50.000 
62,000 
54.000 
56,000 
58,000 
60.000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 

Inch. 
0. 

.0004 
.0016 
.0025 
.0048 
.0053 
.0061 
.0075 
.0090 
■  0110 
.0134 
.0161 
.0190 
.0220 
.0256 
.0323 
.0418 
.0507 
.0609 
.0718 
.0833 
.0060 

Inch. 
0. 

Initial  load. 
Elastic  limit 

After  1  minnte. 
After  2  minutes. 
After  3  minutes. 
After  4  minutes. 
After  5  minutes. 

=  2.2  per  cent 

90,000              .1028 

.1123 
.1147 
.1160 
.1168 
.1176 

Hot  test  d 
0                  0 

scontinaed. 

Minimum  diameter,  ".7898.  Area,  .490  square  inch.  Contraction, 
2  per  cent. 

Bar  rested  12  days,  and  then  test  completed  at  temperature  of  70^ 
Fahr. 

Gauged  length,  5'MO. 

Mean  sectional  area,  .490  square  inch. 


1 
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TESTS   OF   IRON,    STEEL,   AND   OTHER    MATERUL8. 
No.  1931 — Continued. 


AppUed  loads. 

Ingaage 
EloDgation. 

d  length. 
Set 

Bemarka, 

Total. 

Per  square 
inch. 

Pound*. 

1,000 

5,000 

10,000 

15,000 
90.000 
25,000 
30,000 
35.000 
40,000 
45,000 
50,000 
51,000 
52,000 

88.000' 

64,000 
65.000 
56,000 
58,000 
69.000 
60,000 
61,000 

ei,iooj 

58,600 

Fmmds. 

Inch. 

0. 

.0014 
.0032 

.0058 
.0068 
.0085 
.0105 
.0120 
.0140 
.0157 
.0175 
.0179 
.0183 
.0188 

Inch. 
0. 

Initial  load. 

Et=  29,480,000  pounds,  between  5.000  and  35.000 
pounds. 

Biaatio  limit 
On  original  are*. 
On  reduced  area. 

Tensile  strength. 

On  original  area. 

On  reduced  area. 

At  time  of  fracture. 

r^ll.6  per  oeut  total  elongation. 

0. 

'*'io6,'oo6"* 

10(^160 
Loa 

dfelL 

.0245 

.0330 

.0836 

.1010 

,115 

.15 

.18 

.23 

.80 

.39 

122,200 

124,600 

147.080 

0 

.58 

Fractured  r^30  from  neck.  Appearance,  granular,  radiating  from  a 
dull  spot  at  the  center. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".71.  Area,  .39$  square  inch.  Gontractioa, 
20.8  per  cent. 

Elongation  of  inch  sections,  ".12,  'M9*,  ".10,  ".09,  ".08. 


TESTS   OF   IRON,  STEEL,  AKD   OTHER  MATERIALS. 

No.  1929, 
Marks,  7-823. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0219  in  0  inches. 
Estimated  temperatare,  .634^  Fahr. 
Gauged  length,  5". 


377 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 
inoh. 

Elongation. 

Set. 

Pounds. 

1.000 

5,000 

10.000 

15,000 

Pounds. 
2.000 
10.000 
20,000 
30.000 
40.000 
42.000 
44.000 
46,000 
48.000 
60.000 
62,000 
54,000 
56.000 
58.000 
60,000 
(19  000 

Inch. 
0. 

.0025 
.0046 
.0063 
.0089 
.0098 
.0105 
.0118 
.0188 
.0156 
.0182 
.0212 
.0242 
.0275 
.0308 
.0346 
.0390 
.0432 
.0479 
.0517 
.0576 
.0629 
.0639 
.0646 
.0660 
.0656 
.0659 
.0663 
.0666 
.0668 
.0678 

Inch. 
0. 

Initial  load. 
Elastic  limit 

After  1  minnte. 
After  2  iDinutes. 
After  3  minntes. 
After  4  mioates. 
After  5  minutes. 
After  6  minutes. 
After  7  minutes. 
After  8  minutes. 
Aft«-r  9  minutes. 

j     20,000 

i     21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 

31,000 

'     32,000    !        64i66o 

33. 000    i        66. 000 

34.  OOO    1        68, 000 

35.000    ,        70.000 
36.000    I        72,000 

■ 



Hot  test  d 
0       1           0 

iscontinaed. 

=  1.2  per  cent. 

1  ,                  1         '" 

Minimum  diameter,  ".7944.  Area,  .496  square  inch.  Contraction, 
0.8  per  cent 

Bar  rested  12  days,  and  test  then  completed  at  temperature  of  70^ 
Fahr. 

Gauged  length,  6".05. 

Mean  sectional  area,  .495  square  inch. 


378  TESTS   OF    IRON,  STEEL,  AND    OTHER   MATEKULa 

No.  1929— Continued. 


Applied  loads. 
Total. 


Pound*. 

1,000 

5,000 

10,000 

15,000 

20,000 
25,  QUO 
30,000 
35,000 
40.  000 
41,000 
42,000 
43,000 
44,000 

44.500 


43,500 
44,000 
45,000 
40,000 
48,000 
50,000 
52,000 
54,000 
56.000 
57,000 
58,000 
59,000 

60,700 

67. 700 
0 


Per  square 
incii. 


PouTvdt. 


89.160 
89,720 


In  ganged  length. 


Elongation 


Inch. 

0. 

.0013 
.0031 
.0046 

.0065 
.0081 
.0101 
.0116 
.0134 
.0137 
.0141 
.0145 
.0149 


Load  fell. 


119,400 
120,  360 
145,  710 
0 


.0198 

.0530 

.0642 

.  0728 

.0940 

.1143 

.14 

.17 

.20 

.25 

.2S 

.35 

.49 


Set. 


Inch. 
0. 


Eemarkfl. 


Initial- load. 


E= 29,706,000  {Kmntb  between  5,IHN  u^d  3S,( 
ponnds. 


Elaatic  limit. 
On  original  area* 
On  reoaced  area. 


Tensile  strengtb. 
On  original  aren. 
On  retiQced  area. 
At  time  of  fracL  iir«. 
=  13.2  per  cent. 


Fractured  2".6  from  neck.  Appearance,  granular,  radiating  from 
dull  spot  at  the  center. 

Local  contraction,  ".9  each  side  of  firacture. 

Diameter  at  fracture,  ".71.  Area,  .396  square  inch*  Contraetia 
20.8  per  cent. 

Elongation  of  inch  sections,  ".09,  ".12.  ".21»,  'M5,  ".09. 


r 


TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1923. 
Marks,  7-823. 
Diameter,  ".798. 
Bectional  area,  .50  sqaare  inch. 
Expauaion,  ^^0221  in  6  inches. 
Estimated  temperature,  640<^  Fahr. 
Gauged  length,  5". 
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Api^lied  iDAdj, 

In  g«ajced  leogtb. 

Rfimvfcs. 

m 

Totul. 

Per  sfiuiu^ 

ElongaJian. 

Inak. 

0, 

,no40 
.OoOO 
0007 
.O07fi 
.0000 
.0107 
,0111 

.oi2a 

.0140 
.0160 

.oiee 

.01i» 

.(rj25 

.0287 
.0321 
.0302 
.0350 
.0373 
.0377 
,0380 

.03?^7 
,U3i» 
JH41) 
.  DTilO 
.0577 
.0014 
.0021 

.0035 

.0«3 
.0073 
,07Ii7 

.m^ 

.OftlO 

,0031 

.Oti^ 

.0041 

.0946 

.0971 

.IMF?* 

.0004    1 

.1117 

.Hf« 

.1201 

.1311 

.1324 

.1331 

.1S3& 

.1340 

.1370 

,1404 

J61H 

.1700 

.1072 

.22ria 

.:J451 
,2700 
.2828 

Set. 

Inch. 

0, 

PoandM. 
1,000 
7.000 
10,ilOO 
IStOOO 
17,000 
20,000 
31,000 
,    22.(100 
23,000 

24,000 

25,000 
2a,  000 
27,000 
S»,000 
219,000 
30,000 

2,000 

Hnoo 

2U,D«« 
30,000 
£4,000 
40,000 
42,000 
44.000 

4e,oy« 

4«,tl00j 

M,0()0 
52,000 
bi,  <MJO 

M.  Oi50 
^OW 
60,000 

IaH!al  load. 

Klutifl  Hm  ri .    Nut  wdl  do6B  ed. 
After  I  iDlDut«<. 

Aft«r  ]  minutA. 
After  2  mifmUw 
After  3  mintjion. 
After  4  ijjiimu?^^. 
Aft«r  h  tniuut^'ii. 

Aft«T  0  mlDUtCL 

Aftwl  minute. 
After  2  minuitiM. 
Aft«r3  miiiatefl. 
After  5  miiii]t«ik 

Aft<^rl  rain  ate. 
Afl.*ir  2  Diiuiit»n, 

m 

-— - 

31,000 
32.000 
33,1)00 
34,000 

^2.000 
04,000 
t«J,(HJO 

et.^>oo 

70,000 

—"- 

301000 
37,000 

30,000 
JO.  000 

72,000 
74,000 
70,000 
7rt,O00 
flO.000 

" 

Atlt^r  3  mhiut^ii. 

An*iT  4  tnlnutefl. 
Aft«r  fi  n]lDill«». 

After  1  edIdqI^. 
Ali^r2  mlniit^A. 
Aftm  H  miudluM. 
Arti*r4  m1mil««i, 
Aftttr  5  minuteB, 

41,000 
42,000 
43,000 
41,000 
40^000 

R2.000 

*i.ooo 
»e,ooo 

fi8,0lK) 
»0,Q00 

47,000 

50,000 
5]  000 

04,000 
0fi,000 
BH.000 
100.000 
102.000 
lOiOflO 
100,000 

53,000 
33,000 
54  000 

fi&!00O    ;      lioiWMJ 
50^000           11'^  MIO 

f7,O00 
^,000 

UiOOO 
UOvOOO 

■ — -... 

380        TKR18  or  inofHj  steel,  and  othkr  mat^:rials. 

So*  1823--Continued, 


AfipUed  l^mAM. 

In  KW«il*d  lengtli. 

1 

Tfft*l. 

- 

82;  mt 

0 

Per  aquare 
ineh. 

.41 

Sat 

^       1 

imooo 

120.  iKf© 
122,  IW 
l24.ilOH 
124,7«K> 
IfeT.,  1  BO 

/ndb. 

' 

At  timi^  af  fractnra. 
—  m4p«ri»otu 

__.. 

.01» 

Fractured  1".20  from  neck.  Appearance,  Rilky;  deep-blae  eolar* 
Surface  of  stem  blue  black,  in  part  brown.  J 

Local  GODtraction,  1'^  eack  side  of  fra<iture,  1 

Diameter  at  fracture,  '*M.  Area,  .312  square  inch.  Contraction^ 
37.6  per  cent. 

Elongation  of  inch  sectious,  ",31 »,  ".24,  ".15,  ".12,  ",10, 


TF8TS   OP   IRON,    STEEL,    AND  OTHER  MATERIALS. 

No.  1798. 
Marks,  7-823. 
Diameter,  ".798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ".0245  in  6  inches. 
Estinutted  temperature,  701°  Fahr. 
Gauged  length,  5^^ 
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Applied  loads. 

In  ganged  length. 

Bemaika. 

Total. 

Per  Aquare 
inch. 

Elongation. 

Set. 

Pounds. 
LOOO 
6,000 
10,000 
15.000 
20,000 
20.600 
31,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24.500 
25.000 
26,000 
28.000 
30,000 
32,000 
34,000 
36.000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
53.000 
51.000 
55,000 
56,000 
57,000 
58,000 
58,960 
49,500 
0 

Pounds. 
2.000 
10.000 
20.000 
30,000 
40.000 
41.000 
42,000 
48,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
62,000 
56.000 
60.000 
64.000 
68,000 
72.000 
76.000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,000 
108,000 
110,000 
112,000 
U4,000 
116,000 
117,920 
153,730 
0 

Inch. 

.0027 

.0043 

.0061 

.0004 

.0097 

.0103 

.0109 

.0116 

.0123 

.0130 

.0139 

.0150 

.0162 

.0174 

.0200 

.0270 

.0351 

.0438 

.0584 

.0639 

.0745 

.0869 

.0969 

.1154 

.1329 

.1497 

.1703 

.195 

.215 

.235 

.25 

.27 

.80 

.345 

.466 

Inch. 
0. 

Initial  load. 
ElaaUcUmii. 

Tensile  strength. 
At  time  of  fracture. 
=  16.4  per  cent. 

.77 

Fractnred  I'^OO  from  neck.  Appearance,  silky,  blue  black,  cap- 
shaped  ends.    Surface  of  stem,  blue-black  color  with  purple  cast. 

Local  contraction,  ".9  each  side  of  fracture. 

Diameter  at  fracture,  ^^64.  Area,  .322  sqaare  inch.  Contraction, 
35.6  per  cent. 

Elongation  of  inch  sections,  ".17,  ''.33,*  ".13,  ".08,  ".06. 
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382  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1799. 
Marks,  7-823. 
Diameter,  ".798. 
Sectional  area,  .50  square  incb. 
Expansion,  ".0301  in  6  inches. 
Estimated  temperature,  846^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

Total 

Per  sqaaro 
incb. 

Pound*, 

Poundg. 

1,000 

2,000 

5,000 

10,000 

10,000 

20,000 

15,000 

30,000 

10,000 

32.000 

17.000 

34,000 

18,000 

36,000 

19,000 

38,000 

20,000 

40,000 

21,000 

42,000 

21,500 

43,  000 

22,000 

44,000 

22,500 

45,000 

23,000 

46,000 

23,500 

47,000 

24,000 

48,000 

25.000 

50.000 

26.000 

62,000 

27,000 

.54,000 

28.000 

56,000 

29,000 

58,000 

30,000 

60,000 

32.000 

64,000 

34,000 

68. 000 

36,000 

72,  000 

38.000 

76,000 

40,000 

80,000 

42,  000 

84,000 

44,  m>o 

88,0U0 

46,  UOU 

92, 000 

47,  000 

94. 0(H) 

48.000 

96,000 

49,000 

98,000 

50,000 

100,000 

51, 000 

102,000 

51,100 

102,  200 

37,400 

128,080 

0 

0 

In  ganged  length. 


Elongation.!       Set. 


-I 


Inch. 

0. 

.0020 
.0038 
.0060 
.0064 
.0070 
.0076 
.0082 
.0097 
.0105 
.0110 
.0125 
.0132 
.0140 
.0148 
.0165 
.0192 
.0227 
.0263 
.0310 
.0356 
.0401 
.0505 
.0624 

.  o7r.7 

.0800 

.1054 

.  1229 

.  1442 

.1709 

.1885 

.22 

.25 

.275 

.335 

.376 


.74 


Inch. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


I  Tensile  strength. 
.  I  At  time  of  fracture. 
14.8  per  cent. 


Fractured  2'^25  from  neck.  Appearance,  silky.  Surface  of  fracture 
and  stem,  blue-black  color. 

Local  contraction,  I'M  each  side  of  fracture. 

Diameter  at  fracture,  ".61.  Area,  J292  square  inch.  Contraction, 
41.6  per  cent. 

Elongation  of  inch  sections,  ".07,  ".32*,  ",22*,  ".08,  ".05. 


TESTS   OF   lEON,  STEEL,  AND    OTHER    MATERIALS. 

No.  1800. 

Marks,  7-823. 

Diameter,  ".798. 

8ectioDal  area,  .50  square  inch. 

Expansion,  ".0363  in  6  inches. 

Estimated  temperature,  1006^  Fahr, 

Gauged  length,  5". 


38S 


Applied  loads. 


In  gaufi^ed  lonji^th. 


TotaL    |P«^j^«^^««EloD«ation, 


Pounds. 
1.000 
5,000 
10,000 
15,000 
10,000 
17.000 
17,500 
18,000 
18.500 
19.000 
19.500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40.000 
23,200 
0 


■  Pound*. 
2,000 
10.000 
20.000 
30,000 
32,000 
24,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
48,000 
50.000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72.  it(M) 
74.000 
76,  000 
7K,  (KM) 
80,000 
97,480 
0 


Inch. 

0. 
.0019 
.0039 
.0068 
.0075 
.0080 
.0087 
.0094 
.0009 
.0109 
.0114 
.0124 
.0136 
.0145 
.0158 
.0172 
.0189 
.0211 
.0250 
.0294 
.0358 
.0419 
.0487 
.0555 
.0628 
.0708 
.0800 
.0900 
.  1006 
.1134 
.1269 
.1433 
.1622 
.1869 
.2401 


.83 


Set. 


Inch. 
0. 


Remarks. 


iDitial  load. 


Elastic  limit. 


'  TeuMile  Hfr«-iij:th. 
I  At  time  of  frarture. 
.    .- 16.6  per  cent. 


Fractured  2''.4  from  neck.  Appearance,  silky ;  blue-black  color.  Sur- 
face of  stem  same  color. 

Local  contraction,  1''.2  each  side  of  fracture. 

Diameter  at  fracture,  ",55.  Area,  .238  square  inch.  Contraction, 
52.4  per  cent. 

Elongation  of  inch  sections,  ''.08,  ".45  •,  ".20,  ".07,  ".03. 


384  TESTS  OF  IKON,  STEEL,  AND  OTHER  MAT^EIALti, 

No.  1924, 
Mark8,  7-823. 
l>iameter,  ''.798. 
8ti(;tional  area,  .50  square  inch. 
Expansion,  ".0370  in  6  incheSp 
Estimated  temperature,  1024*^  Fahr. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

i 

TDt*l. 

Per  Bqaare 
inch. 

Pound*. 

2,000 

10,000 

20,000 
30.000 
32,000 
34,000 
36,000 
38,000 
40.000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62.000 
64,000 
66,000 
68.000 
69.540 
83,360 
0 

Elongation. 

Set. 

1,  W\i 

5.0CMJ 

10.  Otm 
]5.(MJ0 

16,  tH»0 

17,  OOO 

11^,  om 
2(j,  m) 

21,  WSO 
1^2,000 

ia,ouo 
21,  ova 

35,000 
26,000 
27,  fMH> 
2«,  O'lO 

29,  frtM> 

30,  (HIO 

31,  mn 

»2,0CH> 
33,00tt 

t*,coo 

34,7m 

2U,  5tHV 

0 

iTieh. 

0. 

.0037 
.0068 
.0093 
.0100 
.0111 
.0121 
.0186 
.0155 
.0185 
.0216 
.0259 
.0312 
.0371 
.0439 
.0514 
.0596 
.0697 
.0806 
.0913 
.1032 
.1207 
.  1415 
.2082 

Inch, 
0. 

Initial  load.                                            «                 1    , 
Elaatic  limit                                                               ^ 

Tenaik  fttnsiiKtb* 
At  t\aie  Qf  frsMHore. 
i^L-j-S  per  cent. 

— 

.79 

Fractured  2''.40  from  neck.    Appearance,  silky.     Surface  of  fractnm 
and  stern,  blue-black. 

Local  contraction,  1".2  each  side  of  fracture. 

Diameter  at  fracture,  ".66.      Area,  ,340  square  inch,     Cootractiao 
50.8  per  cent. 

Elougation  of  inch  sections,  ".06,  ".3T*,  ".27,  ".07,  ".02. 
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No.  1921. 
Marks,  7-823. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0422  in  6  inches. 
Estimated  temperature,  1158^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  pinged  length. 

1 

j 

1 

Total. 

Per  sqnare 
Inch. 

Elongation. 

Set. 

Bemarks. 

Pounds. 
1,000 
5,000 
10,000 
11,000 
12,000 
13,000 
)4,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28,000 
29,000 
20.300 
14,600 
0 

Pounds. 
2,000 
10,000 
20.000 
22,000 
24.000 
26,000 
28,000 
30,000 
32,000 
34.000 
36.000 
38.000 
40,000 
42.000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
58,600 
68,680 
0 

0. 

.0087 
.0078 
.0088 
.0099 
.0110 
.0126 
.0141 
.0166 
.0199 
.0237 
.0299 
.0362 
.0434 
.0518 
.0632 
.0771 
.0920 
.1096 
.1278 
.1598 
.2414 
.3334 

Ineh, 
0. 

Initial  load. 
Elastlo  limit 

Tensile  strength. 
At  time  of  fVactare. 
=  20.6  per  cent. 

LOS 

Fractured  2''.40  from  neck.  Appearance,  silky,  spongy ;  dark-blue 
color.    Surface  of  stem,  blue  black.  * 

Local  contraction,  V'.3  each  side  of  fracture. 

Diameter  at  fracture,  '^51.  Area,  .204  square  inch.  Contraction; 
69.2  per  cent. 

Elongation  of  inch  sections,  ''.05,  MO,  'M3,  ''.08*,  ".07. 

H.  Ex.  45—26 
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TESTS   OP  IRON,    STEEL,    AND    OTHER   MATERIALS. 


No,  1926. 

Marks,  7-823. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Expansion,  ''.0485  in  6  inches. 

Estimated  temperature,  1320 o  Fahr. 

Gauged  length,  5". 


Applied  load*. 

In  ganged  length. 

Bemarks. 

TotaL 

PerMoare 
inch. 

Elongation. 

Set. 

Pound*. 
1,000 
5.000 
6,000 
7.000 
8,000 
9,000 
10.000 
11,000 
12,000 
13.000 
14.000 
15.000 
16,000 
16,600 
17,000 
17.560 
17.520 
1,800 
0 

Pound*, 
2.000 
16,000 
12,000 
14,000 
16,000 
18,000 
20.000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
33.000 
34.000 
35,000 
85.040 
12,950 
0 

IncKet. 
0. 

.0045 
.0055 
.0064 
.0077 
.0091 
.0106 
.0183 
.0162 
.0206 
.0272 
.0300 
.0542 
.0671 
.0823 
.1285 
.1570 

Inch, 
0. 

Initial  load. 
ElaaticUmit. 

Tensile  strength. 
At  time  of  fracture. 
=  21.6  per  cent. 

1.08 

Fractured  1"  from  the  neck.  Appearance,  silky,  spongy.  Both  fract- 
ured ends  concave.   Surface  of  fracture  and  stem,  dark  blue. 

Local  contraction  extends  to  the  neck  and  1".3  from  the  fracture. 

Diameter  at  fracture,  ".42.  Area,  .139  square  inch.  Gontractiony 
72.^per  cent. 

Elongation  of  inch  sections,  ".66»,  ".15,  ".13,  ".12,  ".10. 
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No.  1925. 

Marks,  7-S23,  Diameter,  ^^798.  Sectional  area,  .50  square  inch.  Ex- 
pansion, '^0556  in  G  inches.  Estimated  temperature,  1503^  Fahr. 
Oauged  length,  5^'. 


Applied  loads. 

In  Kfluiged  length. 

1 
Bemarks. 

! 

,    TotaL 

1 

Per  square 
inoh. 

Elongation. 

Set. 

j     1,000 

Pounds. 
2,000 

Inehet. 
0. 

Ineh. 

0. 

Ko  apparent  elastic  limit. 
After  1  minnto. 
Alter  2  minntes. 
After  8  minates. 
After  4  minates. 
After  5  minates. 
After  6  minates. 

After  1  minute. 
After  2  minutes. 
After  3  minutes. 
After  4  minutes. 
After  5  minutes. 

After  1  minute. 
After  2  minut<'8. 
After  3  minat4>s. 
After  4  miuntoH. 
After  5  minutoH. 

After  1  minm«. 
After  2  minutes. 
Alter  3  minuter. 
After  4  minutes. 
After  5  minutes. 

After  1  mlaQt4». 
After  2  minutes. 
Alter  8  minutes. 
After  4  minutes. 
After  5  minutes. 

After  1  minute. 
After  2  minate.H. 
After  3  minates. 

.0004 
.0009 
.0013 
.0015 
.0017 
.0020 
.0v29 
.0032 
.0034 
.0036 
.0038 
.0041 
.0049 
.0054 
.0056 
.0050 
.0062 
.0064 
.0070 
.0076 
.0080 
.0U82 
.0086 
.0086 
.0095 
.0107 
.0125 
.0135 
.0144 
.0151 
.0158 
.0170 
.0189 
.0207 
.0217 
.0232 
.0243 
.0261 
.0281 
.0350 
.0417 
.0487 
.       ,0542 
.0602 
.0639 
.0711 
.0938 
.1227 
.1712 
.  2232 
.2792 
.3492 
LSI 

1,500 

3,000 

2,000 

4,000 

2.500 

6^000 

1      3,000 
,      4,000 

6,000 
8,000 

i 

i::::::::: 

! 

.      5,000 

10,000 

1 

i::;;:::::: 

1 

• '" 

After  4  minutes. 

After  5  minute.s. 

After  1  minute. 
Afu-r  2  minates. 
After  3  minutes. 
Alter  4  minutes. 
After  5  minutes. 

Tensile  strength. 
After  *  minute. 
After  1  minute. 
After  li  minutes. 
After  2  minutes. 
=  26.2  per  cent. 

6.000 
7,000 

12,000 
14,000 

7,000 

14,000 

1 

8.000 
9,000 
10,000 
11.000 
11,000 

16,000 
18,000 
20.000 
22,000 

0 

0 

l^ractured  2'^90from  neck.    Appearance,  silky,  spongy.   Both  fract- 
ends  concave.    Surfaces  of  fracture  and  stem,  blue  black, 
cal  contraction,  1''.6  each  side  of  fracture.    Diameter  at  fracture, 

Area,  .076  square  inch.    Contraction,  85.0  per  cent. 
mgation  of  inch  sections,  '^04,  '^26,  ".87*,  'Ml,  ''.03. 
lile  the  elongation  of  the  specimen  was  rapidly  going  on  under 
wO  pounds  tension,  and  the  bar  evidently  would  have  ruptured 
ler  this  load  within  a  short  time,  the  stretching  was  suddenly  in- 
sed  by  accelerating  the  movement  of  the  piston  of  the  testing  ma- 
e,  which  temporarily  increased  the  tensile  stress  to  14,000  pounds 
-^fter  which  the  load  began  to  drop  and  rupture  soon  occurred. 
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No.  1922. 
Marks,  7-^23. 
Diameter,  ''.798. 
Sectional  area,  .50  square  iuch. 
Expansion,  ''.0604  in  6  inches. 
Estimated  temperature,  1027^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  lenfsth. 

TotaL 

PerBcmare 
inoh. 

Elongation. 

Set. 

Remarks. 

Poundt. 
1,000 
1,500 
2,000 
2,600 
3,000 
3.500 
4,000 
4,600 
5,000 
5,500 
6,000 
0.020 
0 

Poundt. 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
12,040 
0 

Inehet. 

0. 
.0018 
.0040 
.0067 
.0106 
.0172 
.0251 
.0418 
.0586 
.0983 
.2340 
.3159 

1.71 

Inch. 
0. 

Initial  load. 

No  apparent  elastio  limit. 

Tensile  strength. 
=  34.2  per  cent. 



Fractured  3".26  from  neck,  Api>earance,  silky,  spongy.  Both  fract- 
ured ends  coDcave  and  contain  cavities  ".10  deep. 

Surfaces  of  fracture  and  stem,  blue  black. 

Local  contraction,  2".6  each  side  of  fracture. 

Diameter  at  fracture,  ".13.  Area,  .013  square  inch.  Contraction^ 
97.4  per  cent. 

Elongation  of  inch  sections,  ".03,  ".23,  l".2a*,  ".13,  ".03. 


,1 
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Marks,  8-750,    Diameter,  ".798.    Sectioual  area,  .50  square  iucli. 
Temperature,  10^  Fahr.    Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.  ('00 
30.000 
35.000 
36,000 
37,000 
37.500 
38,000 
38,500 
39,000 
39.500 
40,000 
42,000 
44,000 
49.000 
48,000 
50,000 
52,000 
51.000 
56,000 
58,000 
60,000 
62.UO0 
64,000 
66.000 
G8,000 
70.000 
72,000 
74.000 
75,000 
76,000 
78.750 


Per  square 
incli. 

Pintnds. 
2,000 
10.000 
20.000 
30,  Oi  0 
40,000 
50.000 
60,000 
70,000 
72,000 
74,000 
75.000 
76,000 
77,000 
78,000 
79,000 
80,000 
84,000 
88.000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
128,000 
132,000 
186,000 
140,000 
144,000 
148,000 
150,000 
152,000 
153,500 


Id  ganged  leDgth. 


Elongation. 

Inch. 
0. 

.0017 
.0034 
.0041 
.0062 
.0082 
.0094 
.0113 
.0116 
.  0122 
.0133 
.0154 
.0185 
.02C7 
.0225 
.0247 
.0317 
.0386 
.0462 
.0542 
.0624 
.0719 
.0810 
.0910 
.1024 
.1129 
.13 
.145 
.155 
.1G5 
.185 
.21 
.245 
.27 
.31 


Set. 


Bemarks. 


Inch, 
0. 


Fraotnred  under  the  maximom  load. 


Initial  load. 


Elastic  limit 


.35 


Tensile  strength. 


7.0  per  cent 


Fractured  1".50  from  neck.  Appearance,  granular,  radiating  from 
an  eccentric  i)oint. 

Local  contraction,  inappreciable. 

Diameter  at  fracture,  ".77.  Area,  .466  square  inch.  Contraction, 
6.8  per  cent. 

Elongation  of  inch  sections,  ".05,  ".06,  ".07,  ".!!•,  ".06. 

No.  1946. 

Marks,   8-760.    Diameter,  ".798.    Sectional  area,  .60  square  inch. 
Temperature,  70o  Fahr. 

''f'-^nsile  strength,  75,800  pounds  =  161,600  pounds  per  square  inch, 
ad  rapidly  applied.    Time  of  reaching  the  maximum  load  about 
4       onds. 

e  bar  fractured  under  nearly  the  maximum  load,  ".70  irom  neck. 
A       ^arance,  granular,  radiating  from  a  point  in  the  circumference, 
jal  contraction,  ".7  each  side  of  fracture. 

imeter  at  fracture,  ".75.    Area,  .442  square  inch.    Contraction, 
1,      per  cent 

mgation  in  5  inches,  ".40  =  8.0  per  cent, 
"gation  of  inch  sections,  ".07,  ".08,  ".07,  ".08,  ".10». 
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No.  1814. 
Marks,  8-750. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Temperature,  70^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqaare 
Inch. 

Blongation. 

Set. 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25^000 
30,000 
35,000 
36,000 
36,500 
37,000 
88,000 
89.000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
75,800 

Pound*. 
2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
72,000 
73,000 
74,000 
76,000 
78.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120, 000 
124,000 
128,000 
132,000 
138.000 
140,000 
144.000 
148,000 

Inch. 

0. 
.0014 
.  00.11 
.0046 
.0004 
.0081 
.0099 
.0118 
.0127 
.0138 
.0170 
.0222 
.0260 
.0292 
.OM^ 
.0444 
.  0527 
.0610 
.0702 
.0797 
.0902 
.1009 
.  1126 
.1260 
.  13:i 
.15 
.17 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=  7.6  per  cent. 

.20 
.  22 
!25 
.32 



Praotnred  under 
0         1         0 

the  mazimui 
.as 



nload. 

1                    1         ■" 



p 

9 

Fracto 
oint  in 
Diame 
2  per  c 
Eiongs 

red  1".2( 
the  circB 
ter  at  fr 
ent. 
ition  of  1 

)  from  n 
imferenc< 
acture,  " 

nch  secti 

eck.     Aj 

B. 

.70.     Ar 
ons,  ^'.07 

>pearance,  granular,  railiating  (ti 
ea,  .454  square  inch.     Oontrad 
,  ".12*,  '^07,  '^07,  ''.05. 

f 
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Marks,  8-760.  Diameter,  ".798.  Sectional  area,  .50  sqoaie  inch. 
Expansion,  ".0064  in  6  inches.  Estimated  temperature,  242^  Fahr. 
Ganged  length,  5". 


In  gaaged  length. 

BaiDwka. 

Tot«L 

Persqiutfe 
inch. 

Blongatkm. 

Set. 

FowMlt. 
1,000 
6,000 
10.060 
15^060 
20.000 
25,000 
80.000 
88.000 
88.500 
84.000 
84^500 
85.000 
85.600 
36^000 
86,500 
87.000 
88»000 
80.000 
40,000 
42.000 
44.000 
46,000 
48,000 
60.000 
62,000 
64,000 
66,000 
68,000 
60.000 
68.000 
64,600 
66,000 
66,000 
67,000 
68,000 
60.000 

71,000 

Jhmmdt. 
8.000 
lOiOOO 
26,000 
80.000 
40.000 
60,000 
60.000 
66^000 

60,000 
70.000 
71,000 
72,000 
78,000 
74,000 
76,000 
78.000 
80.000 
84,000 
88.000 
02,000 
06,000 
100.000 
104,000 
108^000 
112.000 
116,000 
120,000 
126,000 

i2e,ooo 

180,000 
188.000 
184,000 
186^000 
188,000 
140.000 
142,000 
143,700 

Ineh. 

.0013 

.0029 

.0041 

.0068 

.0087 

.0103 

.0117 

.0110 

.0123 

.0126 

.0131 

.0153 

.0100 

.0206 

.0827 

.0267 

.0808 

.0833 

.0413 

.0502 

.0588 

.0658 

.0742 

.0804 

.0077 

.11 

.12 

.145 

.165 

.176 

.18 

.10 

.205 

.225 

.24 

.20 

.30 

.40 

.86 

Inch. 
0. 

Inituaioiid. 
BlMtlollmii. 

* 

Tendle  strength. 
=  7.2  per  cent. 

Fractured  2".25  from  neck.    Appearance,  granular,  radiating  from  a 
oenter  punch-mark  in  circumference.    No  change  in  color. 
Local  contraction  not  appreciable. 

Diameter  at  fracture,  ^^75.   Area,  .442  hq.  in.    Contraction,  11.6  per  ct. 
Elongation  of  inch  sections,  '^04,  ''.06,  ".10»,  'Ml»,  ''.05. 

No.  1945. 

Marks,  8-750.    Diameter  ".798.    Sectional  area,  .50  square  inch.   Ex- 
pansion, ^^0075  in  6  inches. 
Estimated  temperature,  271<^  Fahr. 

'^ensile  strength,  70,600  pounds  =  141,200  pounds  per  square  inch. 
ioad  rapidly  applied.    Time  of  reaching  tbe  maximum  load,  about 
econds. 

Che  bar  fractured  under  nearly  the  maximum  load  1"  from  the 
sk.  Appearance,  granular,  radiating  from  a  dull  spot  near  the  cir- 
nferenoe.    No  change  in  color. 

lOcal  contraction  extends  to  the  neck  and  1"  from  the  fracture. 
Hameter  at  fracture,  ".74.    Area,  .430  sq.  in.    Contraction,  14.0  per  ct 
^ongation  in  5  inches,  ".37=7.4  per  cent. 
ongation  of  inch  sections,  ".04,  ".03,  ".07,  ".11,  ".12*. 
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TKSra   OF   IRON,  STEEL,  ANU  OTUKU   MATERIALa 


No.  1933. 
Marks,  8-750. 
DiamBter,  ''JOS. 
SecrioDal  area,  .50  square  iuch. 
Exxmimioii,  ''.0116  in  6  inches. 
Estimated  temperature,  378^  Falir« 
Gauged  length,  6". 


Applied  l«dB. 

In  ganged  length. 

Tot^ 

Per  sqnare 
Inch. 

Elongation. 

Set. 

Bi^markH. 

1.000 
30.000 
tlLdOO 

as.  000 

33.000 
34.000 

;i5,ooo 

HOOO 
37,000 
3H,000 
39.000 
40,000 
42;  000 
44  000 
40,000 
4S.0OD 
60.000 
SS.0O0 
M,OOII 

sa,ooo 

68.000 
60,000 
63,000 
04,000 
06,000 
08,000 
7D,  OfJO 
7S!,000   ^ 
74.000 
74.600 
0 

Pounds. 

2,000 

00,000 

62.000 

HOOO 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000. 

80,000 

84,000 

«8,000 

02,O(»O 

96.000 

100,000 

104.000 

108,000 

112.000 

116,000 

120,000 

124,000 

138, 000 

IS-.'.  000 

136,000 

140,000 

144,000 

148,000 

M9,200 

0 

Inch. 

0. 

.0067 
.0060 
.0074 
.0080 
.0085 

Inch. 
0. 

liiitinl  lofid. 
EUfltla  UiulL 

Tt^tiailo  straniftli* 
=  5.2pertrenl. 

.0101 

.0117 
.0132 
.0145 
.0165 
.0185 
.0224 

.0322 
.0373 
.0441 
.0519 
.0604 
.0701 
.0804 
.0924 
.1022 
.112« 
.1266 
.1406 
.1616 
.1896 
.2236 
.2506 
26 







Fractured  ".65  from  neck.  Appearance,  granular,  radiating  firom  « 
dull  spot  at  the  center.  No  change  in  color.  Surface  of  stem,  strnw 
color.  ^ 

Local  f^on  traction,  ".6  each  side  of  fracture.  ^ 

Diam*iter  at  fracture,  ".76.  Area,  .454  square  inch.  Coiitractipr>f 
9.2  per  cent. 

Elongation  of  inch  sections,  ".02,  ".03,  ".04,  ".05,  'M2*, 


TESTS   OP  IRON,    STEEL,    AND   OTltER  MATERIALS. 
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No.  1803. 
Marks,  8-750. 
Diameter,  ''.798. 
Sectional  at*ea,  .50  square  inch. 
Expansion,  'M)1G5  in  6  inches. 
Estimated  temperature,  512^  Fahr. 
Gauged  length,  5". 


Applied  loatls. 
Total.    1  ^*®![oX'*^  EloDgation. 


In  gaaj;ed  length. 


Pound9. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
20,000 
27.000 
28,000 
29.000 
30.00C 
31,000 
32,000 
32.500 
33.000 
33,500 
34,000 
85,000 
36,  (MM) 
37,000 
88,000 
30,000 
40,  (MK) 
42,000 
44.000 
40,000 
50.000 
64,000 
58,000 
62,000 
06.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
81.750 


Pounds. 
2,000 
10,000 
20,000 
30.000 
40,000 
.W.OOO 
52.000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
65,000 
66.000 
67,000 
0g,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
100,000 
108,000 
116,000 
124.000 
132,000 
140.000 
144,000 
148,000 
1.52, 000 
156,000 
160,000 
163.500 


Inch. 

0. 
.0022 
.0046 
.l»057 
.0079 
.0097 
.0101 
.0107 
.0111 
.0116 
.0126 
.0138 
.0150 
.0157 
.0164 
.0171 
.0183 
.0108 
.0217 
.0237 
.0258 
.0278 
.0200 
.0345 
.0400 
.0472 
.0601 
.0747 
.0941 
.11 
.12 
.15 
.17 
.10 
.215 
.245 
.31 
.395 


Set. 


Inch. 
0. 


Fraotared  under  the  maximum  load. 


.38 


liemarks. 


Blaatic  limit 


Tensile  strength. 


=  7.6  per  cent. 


Fractured  ".60  from  neck.  Appearance,  pfranular,  radiating  from  an 
eccentric  spot.  Surface  of  fracture,  slijjhtly  browned.  Surface  of 
stem,  light  blue,  changing  to  purple  near  the  place  of  rupture. 

Local  contraction  not  appreciable. 

Diameter  at  fi-acture,  ".76.  Area,  .454  square  inch.  Contraction, 
9.2  per  cent. 

Elongation  of  inch  sections,  ".00,  ".08,  ".08,  ".07,  ".09*. 
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TESTS    OF    IRON,  BTEEL,  AND   OTHER   MATERIALS, 


Marks,  H-75a. 

Dinmeter,  ''.798, 

Sectional  area,  .50  squfire  iach. 

ExpaDi!»iou,  '',0170  in  6  incheB. 

Estimated  temperature^  543^  Fabn 

Ganged  length,  5^'. 


Jlppllfld  ItlftflH, 

txtjE^tiir^  leiigtli. 

— 

TolmL 

Per  squiyw 
tech. 

!        S0L 

Pounds. 

LOUP 

S,0O[l 

10,  UOO 

l.\0O0 

nv>oo 

25,000 
20.000 
27.000 
28,000 
29,000 
30.U0O 
33,000 
32,000 
33,000 

M,(m 

3S.00O 
30,000 
37,000 
38,000 
40,000 
42,000 
44,000 
4«,000 
4«^000 
80.000 
W.000 
54,000 
50,000 
66^000 
04>,0OU 
02,000 
04,000 
00,000 
^000 
70,000 
72,000 
74.000 
70.000 
78,000 
»0,000 
81,750 
81.000 
0 

2,000 
TO,  000 
20.000 
30,000 
40,000 
5O,0<hJ 
52,  OOU 
54,000 

r»a,ooo 

58,000 
00,000 
02,000 
04,  0!J0 
60.000 
CB,O00 
70.000 
7*2,000 
74.000 
70,000 
80.000 
84,000 
flS,OW 
fl2,W)0 
BOv£M)0 

loo,ot>o 

104,000 
10B,0Oti 

112;  ooa 

110,000 
1120,000 
124. 000 
1-JW,000 
132,000 
130,000 
140,000 
144.  OOU 
148.  OOO 
l.Vi.  (KM} 
loO,  Oihi 
100.  OtiO 
163,  5(MJ 
1S3.20O 
0 

0. 

.oofi» 

.0104 
,0J(^ 
.0127 

.om 

.0147 
.01&3 
iOtS* 
,0100 
.0170 
.0165 
,0190 
.0313 
.02i!e 
.02W 
,0203 
,0-S4 

oaoe 

.0348 

jm: 

.0408 
.0S37 
.0SS7 

.omi 

.074fl 

,10U 

,1103 

.1174 

J37S 

.1388 

.1&33 

.1075 

.186 

.21 

.235 

-2fl5 

.34 

.40 

Inch. 

luldftl  load. 
ELutiollmll. 

Teniile  Btrpogtli. 
Attiineftffriiotttrfti 
=r  11.2  per  CBUtv 

,56 

Fractured  at  middle  of  stem.  Appearance,  granular,  radiating  from 
a  point  in  the  circumference.  Dark-brown  color.  Surface  of  stem,  blue 
with  pnri>le  cast. 

Ijocal  contraction  inappreciable. 

131ameter  at  fracture,  'M5.  Area,  .442  sqnare  inch.  Contra<r  ^ 
1 1.6  per  cent. 

Elongatiou  of  inch  sections,  ",09,  'M3,  ".15  •,  'Ml,  ".08. 


TESTd   OF  IRON,  STEEL,  AND   OtHER  MATERIALS.  395 

No.  1944. 

Marks,  8-750. 

Diameter,  ".798. 

Sectioaal  area,  .50  square  inch. 

Expansion,  ".0192  in  6  inches.    . 

Estimated  temperature,  5S5o  Fahr. 

Tensile  strength,  78,500  pounds=:157,000  pounds  per  square  inch. 

Load  applied  rapidly ;  time  of  reaching  the  maximum  load,  about  4 
seconds. 

The  bar  fractured  under  nearly  the  maximum  load  1".3  fh)m  neck. 
Appearance,  granular,  radiating  from  a  spot  near  the  center.  Dark- 
brown  color,  with  bronze  hue.    Surface  of  stem,  blue. 

Local  contraction  not  appreciable. 

Diameter  at  fracture,  ";76.  Area,  .454  square  inch.  Contraction, 
9.2  per  cent. 

Elongation  in  5  inches,  ".38ss7.6  per  cent. 

Elongation  of  inch  sections,  ".06,  ".12  •,  ".07,  ".07,  ".06. 


396  TESTS    OF    IRON,    STEEL,    AND    OTHER    MATKRIALS. 

No.  1S02. 
Marks,  8-750. 
Diauieter,  ".708. 
Sectioual  area,  .50  square  inch. 
Lxpansion,  ".0216  in  G  inches. 

Estimated  temperature,  649^  Fabr.  » 

Gauged  length,  5''. 


Applied  loads. 


Tot^U. 


Pmmdi. 
1,000 
5,U00 
10,000 
15.000 
20, 000 
25,000 
30,000 
JO,ftO0 
31,000 
31,600 
32,000 
32,500 
33,000 
34.000 
35,000 
30,000 
87,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50, 000 
52,000 
54,000 
h^,  000 
58,000 
60,000 
62,000 
64,000 
66,000 
88,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75, 000 
72,600 
0 


Per  Hqiiare 
inch. 


Poundi. 

2,000 

10.000 

20,000 

30,000 

40,  COO 

50,000 

60,000 

61.000 

62,  000 

63,000 

64,000 

65.000 

66.000 

68,000 

70,000 

72. 000 

74,000 

76.000 

78.000 

80,000 

*    84,000 

88,000 

92,  OLO 

06,000 

100,000 

104,000 

108,000 

112,000 

116. 000 

120,000 

124,000 

128,000 

132, 000 

136,000 

140,000 

142,000 

144,000 

146,000 

148,000 

150,000 

173, 270 

0 


In  gauged  leugtb. 


Elongation. 

Jueh. 

0. 
.0024 

Set.    j 

Inch,       \ 
0. 

.0036 

1 

.0045 

1 

.0065 

.0090 

.  0138 

.0146 

.0153 

.01  GO 

.0169 

.0178 

.0187 
.  0209 

.0230 

.0253 

.0280 

.0293 

.  0324 

.0359 

.0426 

.0498 

.0574 

.0649 

.0733 

.0823 

.0913 

.1015 

.1123 

.125 

.135 

.15 

.17 

.185 

.22 

.245 

.285 

.315 

.34 
.43 

.51 

Koinark^. 


Init  III  load. 


ElAHtic  limit. 


Ten«il«  strenath. 
At  tiroo  of  fnutuio 
=  10.k  per  cent. 


Fractured  1".15  from  neck,  at  center  punch  mark,  Ap|waniiii!4?, 
silky  at  center  and  at  the  circumference,  with  intermediatl^  riiifr  of  |*raii- 
ular  metal. 

Surface  of  fracture,  medium  blue  color.  Surface  of  stem,  bronu, 
checkered  with  blue-black  spots. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ''.73.    Area,  .419  square  inch.    Contract ioi 
1G.2  per  cent. 

Elongation  of  inch  sections,  'M5»,  ".16»,  ".10,  ".06,  '',04, 


TESTS    OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 

No.  1935. 
Marks,  8-750. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".024;j  in  G  inclle^i. 
Estimated  temperature,  720^  Fahr. 
Ganged  length,  5". 
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AppUed  loads. 

In  gauged  length. 

lic-mapk& 

Total 

Persqaare 
inok. 

Elongation. 

Set. 

Pound*. 

1.000 

20.000 

26*000 
27.000 
28.000 
29.000 
30,000 

;j  1.000 

32,000 
33.000 
34.000 
36.000 
38.000 
40.000 
42.000 
44,000 
46,000 
48,000 
50.000 
62,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70.000 
70,680 
59,600 
0 

Pound*. 
2.000 
40.000 
60,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62.000 
64.000 
06,000 
68.000 
72,000 
76.000 
80.000 
84.000 
88,000 
92.000 
96  000 

Inch. 

0. 

.0050 
.0071 
.0077 
.0087 
.  0092 
.0103 
.0116 
.0129 
.0145 
.0163 
.0183 
.0231 
.0284 
.0344 
.0414 
.0487 
.0562 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Ten-*ile  Btrength. 

At  time  of  fraotore. 

—  12.4  per  cent.                                                       ! 

nfUn 

lOOJOOO              .0736 
104,000    ;          .0831 
108, 000              . 0926 
112,000    1          .1029 
116,000    1          .1151 
120,000    !          .1271 
124,000    ,          .1429 
128,000    1          .1608 
132,000    i          .1833 
136,000    1          .215 



140, 000    1          .27 
141.160              .33 
164,190    1 

0          1            62 

..  ........ 

** 

Fractured  1''.80  from  neck.  Appearance,  silky;  dft^j)  blue  color. 
Surface  of  stem,  blue  black  with  bronze-colored  tingv), 

Local  contraction,  ".8  each  side  of  friKJture. 

Diameter  at  fracture,  ".68.  Area,  .363  square  iiii'li.  Coiitmutiou, 
27.4  per  cent. 

Elongation  of  inch  sections,  'Ml,  ''.29*,  'Ml,  ".00,  "*U5. 


r-.- 


k 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS* 


Ne.  1804. 

Marks,  S-750.  Diameter,  ".798.  Sectional  area,  .50  nquare  inch. 
Expansion,  ".0261  in  6  inches.  Estimated  temperature,  763^  Fabr. 
Gauged  length,  5". 


1 


Applied  toada. 

In  cauged  length. 

Remarka. 

TotftL 

PoTMraare 

Elongation. 

Set. 

Fminds. 
1,000 
5.000 
10.000 
15,0tHI 
SO.  000 
21.000 
22,000 
23,000 
24,  OOO 
L*5,000 
'JO,  000 
•Z7,  000 
28,  OW 
20  OOfl 

:?2,tK»0 
34,0ft0 
3€.0OO 

aii.ooo 

40.000 
42,000 
44,tiOO 
46,000 
41^000 
60,000 
52,000 
54,000 
50,000 
58.000 

«o.ooo 

6J.000 
64.000 
66  000 
6P.001> 
68.$^ 
58.800 
0 

Pmindt, 

2,000 

10  000 

20,000 

80,000 

40,000 

42,000 

44,000 

46.000 

48,000 

50. 0(  0 

52,000 

51,000 

:6,000 

58,000 

00.000 

64,000 

68.000 

72,000 

76,000 

80.000 

84,000 

88,000 

92,000 

06^000 

100,000 

104,000 

108, 000 

112.000 

116,060 

120,000 

124,000 

128,000 

132.000 

136.000 

137,360 

161,980 

Inch. 

0. 

.0016 
.0038 
.0060 
.0074 
.0080 
.0084 
.0088 
.0082 
.0101 
.0110 
.0114 
.0124 
.0135 
.0146 
.0178 
.0222 
.0265 
.0321 
.0372 
.0446 
.0:.23 
.0604 
.0684 
.0778 
.0862 
.0073 
.1000 
.12?8 
.   135 
.   155 
.   175 
.  205 
.   235 
.   335 

Inch. 
0. 

InitUlload. 
Slastic  limit 

Tensile  Btrength. 
At  time  of  fraotare. 
=  12.6  per  cent. 

.63 

Fractured  1".10  fix)m  neck.    Appearance,  silky.   Surface,  of  at^m  and 
fracture,  blue  black. 
Local  contraction,  ".9  each  side  of  fracture. 

Diameter  at  fracture,  ".68.    Area,  .303  sq.  in.    Contraction,  27.4  p,  ct 
Elongation  of  inch  sections,  ".05,  ".08,  ".11,  ".18,  ".21*, 

Ko.  1943. 

Marks,  8-750. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0278  in  6  inches. 

Estimated  temperature,  815^  Fahr. 

Tensile  strength,  70,500  pounds  =  141,000  pounds  per  8quore  inch. 

Fractoriid  rapidly;   time  of  reaching  the  maximum  load  about   ' 
seconds,  rupture  occurring  about  12  seconds  later,  the  load  faJlitig 
the  meantime. 

EliJTigation  in  5  inches,  ".80  =  16.0  per  cent. 

Fractured  ".95  from  neck.    Appearance,  silky ;   light  greenish -b" 
color.    Surface  of  stem/brown,  with  small  spots  of  blue  black  color 

Local  contraction,  ".9  each  side  of  fracture. 

Diameter  at  fracture,  ".66.   Area,  .343  square  inch.    CoutractioD,  3 
per  ceuL 

Eloogatiou  of  iucb  sections^  'MX,  'M3,  ".13,  ".X7,  ".26», 


TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  1805. 
Marks,  8-750. 
Diameter,  ''.798. 
Sectional  area,  .50  square  incb. 
Expansion,  '^0308  in  6  inches. 
Estimated  temperature,  896^  Fahr. 
Gauged  length,  5''. 
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AppUedkMda. 

lo  gsaged  length. 

Remarks, 

TotaL 

PersqiMre 

Elongstiou. 

Set. 

Ineh. 
0. 

Pound€. 
1.000 
5,000 
10.000 
15.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
28,000 
27.000 
28,000 
29.000 
30.000 
32,000 
34,000 
36,000 
3(^000 
40,000 
42,000 
44,000 
48,000 
48,000 
50,000 
62,000 
53.000 
54.000 
55,000 
.   58,000 
57,000 
67.940 
42.900 
0 

Poundt. 

2.000 

10,000 

20,000 

30.000 

40,000 

42.000 

44.000 

48,000 

48,000 

50,000 

52,000 

64.000 

56,000 

58,000 

60,000 

84,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88.000 

92,00C 

96,000 

100,000 

104,000 

106,000 

108.000 

'     110. 000 

112,000 

114,000 

115,880 

125,440 

Jneh, 

0. 

.0028 
.0062 
.0069 
.0101 
.0107 
.0114 
.0124 
.bl32 
.0143 
.0156 
.0171 
.0184 
.0205 
.0227 
.0281 
.0347 
.0433 
.0505 
.0591 
.0683 
.0798 
.0920 
.1049 
.1200 
.145 
.165 
.175 
.19 
.21 
.235 
.JO 

iQitlalloAd. 
EImUo  limit. 

Tensile  strength. 
At  time  of  fracture. 
=  17.0  per  cent. 

••-•• 

.85 

Fractured  at  middle  of  stem.  Appearance,  silky ;  greenish-blue  color 
Surface  of  stem,  blue  black. 

Local  contraction,  1''  each  side  of  fracture. 

Diameter  at  fracture,  ''.66.  Area,  .342  square  inch.  Contraction, 
13.6  per  cent. 

Elongation  of  inch  sections,  ''.08,  ".16,  ".37*,  ".16,  ".08. 
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TESTS   OF   IRON,  STEEL,  AND   OTUEB   MATERIALS. 


No.  1932. 
Mark,  8-750. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0359  in  6  inches. 
Estimated  temperatnre,  1032<^  Fahr. 
Ganged  length,  5^'. 


Applied  loads. 

In  ganged  length. 

Bemarke. 

TotoL 

Pe^^oaro  EiongaUon. 

Set. 

Ineh. 
0. 

Pounda. 
1,000 
6,000 
10,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,600 
26,000 
27,000 
28,000 
29,000 
30,000 
32,000 
34.000 
36,000 
88,000 
40,000 
42,000 
44,000 
45,000 
46,000 
47,000 
47,100, 
37.100 
0 

Poundt. 
2,000 
10.000 
20,000 
30,000 
82,000 
34.000 
36,000 
38,000 
40,000 
42,000 
44,000 
46.000 
48,000 
60,000 
52.000 
64.000 
66,000 
58,000 
60.000 
64,000 
68.000 
72,000 
76,000 
80.000 
84,000 
88,000 
90.000 
92,000 
91,000 
94.200 
99,200 
0 

Inch. 

0. 

.0020 
.0040 
.0053 
.0060 
.0067 
.0075 
.00X1 
.0091 
.0098 
.0109 
.0123 
.0137 
.0158 
.0177 
.0206 
.0236 
.0269 
.0318 
.0401 
.0481 
.0610 
.0728 
.0891 
.1038 
.1300 
.1401 
.1681 
.2166 
.236 

Initial  load. 

* 
Elastic  limit. 

Tensile  strength. 
At  time  of  frfuitare. 
=  11.0  per  cent. 

' 

.55 

Fractured  2".25  from  neck.    Appearance,  silky,  spongy ;  light  blue, 
with  olive  tinge.    Surface  of  stem,  blue  black. 
Local  contraction,  I'M  each  side  of  fracture. 

Diameter  at  fracture,  ".69.    Area,  .374  sq.  in.    Contniction,  25.2  p.  ct. 
Elongation  of  inch  sections,  ".03,  ".06,  ".18, 


".23*,  ".05. 


No.  1942. 

Marks,  8-750. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0392  in  6  inches. 

Estimated  temperature,  112  lo  Fahr. 

Tensile  strength,  48,000  pounds  =  96,000  pounds  per  square  inch. 

Time  between  application  of  load  and  when  tensile  strength  was 
reached,  3  seconds.  The  load  then  suddenly  fell,  and  rupture  was  com- 
pleted in  about  one-half  minute. 

Elongation  in  5  inches,  ".80  =  16.0  per  cent. 

Fractured  2",65  from  neck.  Appearance,  silky,  spongy;  dark-greenish 
color.    Surface  of  stem,  blue  black. 

Local  contraction,  l".l  each  side  of  fracture. 

Diameter  at  fracture,  ".64.    Area,  .322  sq.  in.    Contraction,  35.6  p.  ct, 

Elougatioa  of  inch  sections,  ".07,  'M8,  ".38»,  ",12,  ".05. 


TESTS   OF  IRON,  STEEL,  AND  OTHEE  MATERULS. 

No.  1941. 
Marks,  8-760. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0412  in  6  inches. 
Estimated  temperature,  1174^  Fahr. 
Gauged  length,  5". 
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AppUed  loads. 

In  ganged  length. 
Elongation.        Set. 

Remarka. 

Total 

Per  sqaare 
Inch. 

Potmds. 
1.000 
5,000 
10,000 
11.000 
12.000 
13.000 
14,000 
16^000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
24,000 
26,000 
28,000 
30.000 
32,000 
34,000 
34,160 
27,200 

Ptnmds. 
2,000 
10,000 
20,000 
22.000 
24,(100 
26,000 
28,000 
30,000 
32,000 
34.000 
36.000 
38.000 
40.000 
42.000 
44.000 
48,000 
52,000 
66,000 
60,000 
64.000 
68^000 
68.320 
70,650 
0 

Inch. 

0. 

.0026 
.0068 
.0073 
.0079 
.0086 
.0096 
.0103 
.0116 
.0140 
.0151 
.0171 
.0197 
.0227 
.0269 
.0319 
.0407 
.0551 
.0721 
.0080 
.1517 
.1866 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 

Tensile  strength. 
At  time  of  fracture. 
=  18.4  per  cent 

.67 

Fractured  2^^55  from  neck.    Appearance,  silky,  spongy.    Surface  of 
firacture  and  stem,  blue  black. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ^'.70.    Area,  .385  square  inch.    Contraction, 
23.0  per  cent. 

Elongation  of  inch  sections,  ''.05,  'Ml,  ".27»,  ".18,  ".06. 
H.  Ex.  45 26 
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TESTS   OF   IRON,  STEEL,  AND    OTHEE    MATEEULS. 


No.  1806* 
Marks,  8-750. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0436  in  6  inches. 
Estimated  temperature,  1239^  Falir. 
Gauged  length,  5". 


Applied  loads. 

In  KAQK^  length. 

ToUl. 

Per  sqaare 

Elongation. 

Set. 

nemarlEL 

Pmmds. 
IJIOO 
5,000 
10.000 
11,000 
12,000 
13,000 
14.000 
15.  000 
16,000 
IT.  000 
]tt.000 
1?,000 
SO,  000 
2L000 
22.000 
tKJjtOO 
2A,  000 
S5.000 
25,  MOO 
18,  ."^00 
t) 

Pounds. 
2,000 
10,000 
20,000 
22,000 
24.000 
26,000 
28,000 
30,000 
32,000 
84.000 
36,000 
38.000 
40,000 
42,000 
44^000 
46,000 
48,000 
50.000 
51,600 
52,410 
0 

Inch. 

0. 

.0038 
.0092 
.0102 
.  0116 
.0126 
.0140 
.0160 
.0183 
.0210 
.0248 
.0299 
.0343 
.0420 
.0524 
.0655 
.0799 
.1128 
.1467 

.'35' 

Inch. 
0. 

Initaalloiid. 

Elliot  iv  lIuiH 

Ten  Bile  »treni;t1i. 

At  lime  qT  rrutlure. 

—  7.iJ^  per  cent. 

Fractured  ".70  from  neck.  Appearance,  silky.  Surface  ef  fra 
aiul  stem,  blue-black  color. 

Local  contraction  extends  to  the  neck,  aud  '',9  from  fracture. 

Diameter  at  fracture,  ".67.  Area,  -353  square  iticU.  Coritrai 
2WA  per  cent. 

Elongation  of  inch  sections,  ".01,  ",02,  ".02,  ".05,  ",25  ♦. 


TESTS   OF   IRON,    STEEL,    AND    OTUEE   MATERIALS. 

No.  1940. 
Marks,  8-750. 

Diameter ''.798.  .  . 

SectioDal  area  .50  square  inch. 
Expansion  ".0500  in  6  inches. 
Estimated  temperature,  1410°  Fahr. 
Gauged  length,  5". 
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AppUed  loads. 

lo  gaaged  loDf^h. 

Remarks. 

Total. 

Per  aqoare 
inch. 

Pound*, 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

14.000 

16.000 

18,000 

20,000 

22.000 

24.000 

26,000 

28,000 

30,000 

32,000 

33,240 



EloDgation. 

Set 

Founds. 

1,000 

2,000 

3,000 

4.000 

5^000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16.000 

16,620 

16.000 

15,000 

14,000 

12.000 

3,500 

0 

Inch, 

0. 

.0024 
.0046 
.0061 
.0072 
.0092 
.0112 
.0131 
.0155 
.0182 
.0224 
.0282 
.0358 
.0463 
.0571 
.0815 
.1162 
.1665 
.2230 
.2708 
.37 

Inch. 
0. 

Initial  load. 

Probable  elasUc  limit  (not  well  defined). 

Tensile  strength. 

At  time  of  fracture. 
=  12.8  per  cent. 



17,160 

.65 

Fractured  ".75  from  neck.    Appearance,  silky,  spongy.    Surface  of 
fracture  and  stem,  blue  black. 
Local  contraction  extends  to  the  neck,  and  I'M  from  the  fractQre. 
Diameter  at  fracture,  ''.51.    Area,  .204  square  inch. 
Contraction,  59.2  per  cent. 
Elongation  of  inch  sections,  ".03,  ".02,  ".02,  ".06,  ".51». 


404  TESTS   OF   IRON,  STEEL,  4ND   OTHER    MATEEULS, 

No.  1939. 

Marks,  8-750. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 

ExpaD8ion/^0500  in  6  inches. 

Estimated  temperature,  lilOo  Fahr. 

Tensile  strength,  31,500  pouDds=63,000  pounds  per  Bquare  inch. 

Time  of  test,  2  seconds. 

Elongation  in  5  inches,  ".51=10.2  per  cent. 

Fractured  2".2  fix)m  neck.  Appearance,  silky,  spongy,  Surface  < 
fracture  and  stem,  blue-black  color. 

Local  contraction,  1".  each  side  of  fracture. 

Diameter  at  fracture, ''.69.  Area,  .374  square  inch,  Contractio 
25.2  percent. 

Elongation  of  inch  sections,  ".02,  ".05,  ".22*,  'MS»,  ",04, 


No.  1938. 

Marks,  8-750. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0554  in  6  inches. 

Estimated  temperature,  1555^  Fahr. 

Tensile  strength,  21,000  pounds  =  42,000  pounds  per  square  inch. 

Time  of  test,  5  seconds. 

Elongation  in  5  inches,  ".94  =  18.8  per  cent. 

Fractured  1".15  from  neck.  Appearance,  silky ^  spongy.  Surface 
fracture  and  stem,  blue-black  color. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".63.  Area,  .312  square  inch,  Contractk 
37.6*  per  cent 

Elongation  of  inch  sections,  ".06,  ".12,  ".19,  ".27,  ",30». 


No.  1937. 

Marks,  8-750. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0578  in  6  inches. 

Estimated  temperature,  1620^  Fahr. 

Tensile  strength,  16,000  pounds=32,000  poundt^  i>er  aqaare  inch. 

Time  of  test,  5  seconds. 

Elongation  in  5  inches,  ".93=18.6  per  cent. 

Fractured  2".75  from  neck.    Appearance,  silky,  spongy.     Surface 
fracture  and  stem,  blue  black. 

Fractured  ends  open  at  one  side  ".10.    Local  contraction,  1'' 
side  of  fracture. 

Diameter  at  fracture,  ".46.    Area,  .166  square  inch.    Contr 
66.8  per  cent. 

Elongation  of  inch  sections,  ".01,  ".12,  ".71»,  ".07,  ".03. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.  405 

No.  1934. 

Marks,  8-750.  Diameter,  ''.798.  Sectional  area,  .50  square  inch. 
Expansion,  ".0586  in  (5  inches.  Estimated  temperature,  1641^  Pahr. 
Ganged  length,  5". 


Applied  loads. 

in  ganged  length. 

Remarks. 

Total. 

Peraqnare 
inch. 

Set. 

Pmmda. 
1.000 
1.500 

POtttkif. 

2,000 
3.000 

Inek, 

0. 

.0015 
.0038 
.0050 
.0060 
.0084 
.0107 
.0118 
.0149 
.0166 
.0200 
.0215 
.0262 
.0285 
.0341 
.0366 
.044A 
.0478 
.0586 
.0628 
.0779 
.0836 
.1034 
.1101 
.1360 
.1510 
.1640 
.1760 
.1900 
.2070 
.2225 
.2385 
.2630 
.2670 
.2830 
.2985 
.3160 
.3322 
.3486 
.365 
.38 
.40 
.42 
.445 
.46 
.48 
.50 
.53 
.56 
.59 
.62 
.66 
.70 
.75 
.84 
.98 

Inch, 
0. 

Jfidkei. 
Initial  load. 

No  apparent  elastic  limit. 
After  1  minute. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

After  1|  minotes. 
After   2   minntes. 
After  2^  minntes. 
After  3   minutes. 
After  3^  minntes. 
After  4  minntes. 
After  4|  minates. 
After  5  minntes. 
After  6|  minntes. 
After  6  minutes. 
After  6^  minutes. 
After  7  minutes. 
After  7i  minntes. 
After  8  minntes. 
After  8|  minutes. 
After  9   minntes. 
After  9|  minutes. 
After  10  minntes. 
After  10^  minntes. 
After  11   minutes. 
After  IH  niinutes. 
After  12   minntes. 
After  I2i  minutes. 
After  13   minutes. 
Aft«r  134  minutes. 
After  14    minutes. 
After  14^  minutes. 
After  15   minutes. 
After  15^  minutes. 
After  16   minutes. 
After  16^  minntes. 
Tensile  strength. 

when  the 

2,000 

4.000 

2.500 

6,000 

8,000 

0,000 

3.600 

7,000 

4,000 

8.000 

4,600 
4,500 
5,000 

9,000 
9,000 
10,000 

5.600 

11,000 

6^000 

12.000 

6,600 

18,000 

7,000 

14.000 

7.  boo  i      14.660 

Rate  of  elongation  n 
0          1         0 

kpidly  Increa 
1 

1.55 

Bed  and  loac 
oad  had  fallc 

1  gradually  fell,  the  metal  separating 
m  nearly  to  sero. 

=  81.0  per  cent. 

Fractured  2''.90  from  neck.    Appearance,  silky,  spongy.    Both  fract- 
'^d  endH  concave.    Surface  of  fracture  and  stem,  dark-blue  col6r. 

iOcal  contraction,  1".7  each  side  of  fracture. 

Diameter  at  fracture, ''.30.  Area,  .071  sq.  in.   Contraction,  85.8  per  ct 
elongation  of  inch  sections,  ".07,  ".35,  ".97»,  ".13,  ".03. 

Dotal  time  of  test,  35  minutes. 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  1778. 


Marks,  9-756. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Temperature,  IQo  Fahr. 

Gauged  length,  5". 


In  ganfed  length. 

Remarks. 

TotaL 

Persqaare 
ino^. 

Elongation.        Set. 

Poundt. 
1,000 
5,000 
10.000 
16,000 
20,000 
26,000 
30,000 
36,000 
40,000 
41,500 
42,000 
43,000 
44,000 
40.000 
48,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60.000 
02,000 
64,000 
66.000 
68.000 
70,000 
72.000 
74,000 
75,0(K) 
76.000 
77,000 

Pounds. 

2,000 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

70.000 

80,000 

83,000 

84,000 

86,000 

88,000 

02,000 

96,000 

100.000 

104.000 

108.000 

112,000 

116,000 

120,000 

124,000 

128,000 

132,000 

136,000 

140,006 

144,000 

148,000 

150.000 

152,000 

154.000 

Ineh. 

0. 
.0024 
.0044 
.0061 
.0070 
.0008 
.0110 
.0124 
.0140 

Inch, 

0. 

Initial  load. 
Elastic  limit. 

.0314 

.U341 

.  0378 

.0463 

.0537 

.0613 

.0698 

.0792 

.0890 

.1005 

.1087 

.1212 

.1309 

.14 

.155 

.17 

.10 

.22 
.24 
.265 
.28 

Tensile  strragth. 

=  4.6  per  cent                                 , 

Fraotnred  under  the  maxima 

0                  0         t         .28       1 

m  load. 

1 

Fractured  2''.26  from  neck.  Appearance,  granular,  flaky,  radiating 
from  a  point  in  the  circumference  near  the  center-punch  mark. 

Local  contraction  inappreciable. 

Diameter  at  fracture,  '^77.  Area,  .466  square  inch.  Contraction, 
6.8  per  cent. 

Elongation  of  inch  sections,  ''.04,  ".04,  ".05*,  ''.05,  ".05. 


TESTS   OF   IRON,    STEEL,   AND   OTHER  MATERIALS. 

No.  1815. 
Marks,  9-756. 
Diameter,  ".798. 
Sectional  area,  50  square  inch. 
Temperature,  70°  Fahr. 
Gauged  length,  5". 
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Appliedloads. 

In  ganged  length. 

BemarkB. 

Total. 

Per  Hqnare 
inch. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
36.000 
87.000 
37,500 
38,000 
38,600 
39.000 
39.500 
40,000 
40,500 
41,000 

40,000 

41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52.000 
64.000 
66,000 
68,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
77,300 

Pounds. 
2,000 
10,000 
20.000 
30,000 
40,000 
50.000 
60,000 
70,000 
72,000 
74,000 
76.000 
76,000 
T7,000 
78,000 
79,000 
80,000 
81,000 
82,000 

80,0005 

82,000 
84.000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
128,000 
132,000 
136,000 
140.000 
144,000 
148,000 
152,000 
1.^.800 

Inch. 

0. 

.0013 
.0029. 
.004^ 
.0062 
.0079 

.oooe 

.0U3 
.0116 
.0120 
.      .0122 
.0123 
.0125 
.0127 
.0129 
.0131 
.0136 

Inch. 
0. 

Initialload. 

Elaetio  limit 

Load  reached  and  then  fell  ta. 

Tensile  strength. 
=  6.6  per  cent- 

.0171. 
.0186 
.0276 
.0307 
.0380 
.0454 
.0538 
.        .0625 
.0712 
.0804 
.0905 
.1012 
.1122 
.125 
.14 
.155 
.165 
.185 
.215 
.245 
.305 

Fractared  under 

0       1             0 

fche  maxima 
.33 

nload. 

Fractured  1".09  from  neck  at  center-punch  mark.  Appearance,  gran- 
ular, radiating  from  a  center-punch  mark  in  circumference. 

Diameter  at  fracture,  ''.76.  Area,  .454  square  inch.  Contraction,  9.2 
per  cent. 

Elongation  of  inch  sections,  ''.04,  ".05,  ".07,  ".08,  ".09». 


f 


I 
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TESTS   OF  IRON,   STEEL,   AND   OTHER  MATERIALS. 


No.  1816. 

Marks,  9-156. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 

Expansion,  ''.0084  in  6  inches. 

Estimated  temperature,  295^  Fahr. 

Ganged  length,  5". 


Applied  loads. 

In  ganged  length. 

BflOUffln. 

Total. 

Per  square 
inoli. 

Bkngation. 

Set 

Poundt. 
1,000 
10,000 
15,000 
20.000 
25,000, 
30,000 
83,000 
84,000 
86,000 
86,000 
87,000 
88,000 
80.000 
40,000 
41,000 
49^000 
48.000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60,000 
52,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68^000 
70,000 
72,000 
7i|300 

Pounds. 
2,000 
10.000 
30,000 
40,000 
60,000 
60,000 
66,000 
68.000 

72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
00,000 
02,000 
84,000 
06,000 
06,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
128,000 
132.000 
136,000 
140,000 
144,000 

Jneh. 

0. 

.0013 
.0028 
.0048 
.0061 
.0074 
.0077 
.0061 
.0084 
.0091 
.0192 
.0801 
.0209 
.0226 
.0242 
.0328 
.0874 
.0412 
.0419 
.0425 
.0444 
.0495 
.0545 
.0634 
.0096 
.0884 
.1001 
.1016 
.  IT.'KI 
.1368 
.14 
.155 
.20 
.226 
.315 
.3A 

Znek, 
0. 

Initial  load. 
Elaatlo  limit. 

Thiohs. 

Throbs. 

Tensile  strength. 
s=  6.2  per  cent. 

Fnotored  under  the  maxima 

0                     0           1           .31         1 

mload. 

1 

Fractured  1".09  from  neck  at  center-punch  mark.  Appearance,  gran- 
ular, radiating  from  center-punch  mark  in  the  circumference.  Fract- 
ured surface  not  changed  in  color. 

Surface  of  stem,  pale  straw  color. 

Local  contraction,  ".8  each  side  of  fracture. 

Diameter  at  fracture,  '^75.  Area,  .442  square  inch.  Contraction,  11.6 
per  cent. 

Elongation  of  inch  sections,  ♦".04,  ".05,  /'.05,  ".08»,  ''.09». 


TESTS    OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 
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No.  1949. 
Marks,  9-756. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0115  in  6  inches. 
Estimated  temperature,  377^  Fahr. 
Ganged  length,  5". 


AppUed  londs. 

In  ganged  length. 

Total. 

PerMtMre 

iDOb. 

Pmindti. 
2,000 
20  000 
30.000 
40,000 
50.000 
62.000 
54,000 
56,000 
6P00O 
6<M)00 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
76.000 
80.000 
84,000 
88.000 
92,000 
96,000 
100,000 
108.000 
116.000 
124,000 
182,000 
140,000 
144.000 
148,000 
162,000 
164,000 
156,000 
158;  000 
160.200 

Set. 

Povndt. 

1,000 

10,000 

.0049 

.0671 

.0002 

.0111 

.0117 

.0J23 

.0128 

.01 -.'2 

.0137 

.0142 

.0152 

.0162 

.0178 

.0197 

.0219 

.0963 

.0312 

.0365 

.0423 

.0482 

.0540 

.0614 

.0771 

.0938 

.1130 

.1364 

.165 

.18 

.21 

.245 

.27 

.29 

.33 

.36 

Inch. 
0. 

15.000 

20.000 

2.V00O 

26,000 

27.000 

2a  000 

29.000 

80,000 

31,000 

32,000 

33,000 

34  000 

35,000 

36,000 

38,000 

40.000 

42,000 

44,000 

46,000 

48,000 

Ml,  000 

54.000 

58.000 

6-2.  OUO 

66,000 

70,000 

72,000 

74,000 

70,000 

77,000 

78,000 

79,000 

79,600 

Fraotared  imder  the  maxlmni 

0          1            0            1           .28 

nload. 

RemarkB. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


=  5.6  per  cent. 


I 


Fractured  1".06  from  neck.  Appearance,  granular,  radiating  from 
center-punch  mark  in  the  circumference.    Ko  change  in  color. 

Fractured  surface  contains  a  T-shaped  seam  ".2  on  a  side.  Surface 
of  stem,  straw  colored. 

Local  contraction  inappreciable. 

Diameter  at  fracture,  ".77.  Area,  .466  square  inch.  Contraction, 
^  S  per  cent. 

Elongation  of  inch  sections,  ''.04,  ".05,  ".06,  ".07»,  ".06». 
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TESTS    OP    FRON,  BTEEL,  AND    OTHER   MATERIALS. 
Xo.  1818. 


Marks,  9^7r»*i- 

Diatueten  "-798, 

Sectional  area,  .f»0  nquare  JDch. 

E^panBioti,  ^'MBi)  in  6  inelii^ft. 

Estimated  teniperaturcj  498°  Fahr. 

Gauged  leogtb,  5", 


Applied  kiadA. 

In  (;at]!;«a  t^oii^Ii. 

B«marka. 

TW»L 

Per  flcioRre 

:^oii^»tlon. 

S^t. 

1,000 
5,  (KH^ 

S.OOO 

Inch. 

0. 
.0012 
.OOiTT 
.0040 
.0070 

.ooto 

,0003 
.0098 
.0104 

.oin 

.0117 
,0128 
.0140 
,0165 
.OlSD 
.0185 
.0206 
.0J4S 
-OIHW 
.03&2 
.  05/0 

.offTa 

.0840 

.1005 

.1207 

.155 

.IW 

.1« 

.205 

.  22 

!20 

.37 

.47        j 
.48 
...     — — 

Inch. 
0, 

Initial  loud. 
ElMtio  limit 

Tensile  stren^. 
At  time  of  fractare. 
=  10.6  per  cent. 

10,  ^0        ati,  ooo 

IS,  DOti             30,  UOO 
20,000             40^000 
K3;0(I0             mOOO 
29.  WD     '        5-^000 
37,000    ;        54,000 

as,otMi        f^wo 
Sw,  oi>o          r>f{,  uoo 

so,  OOO             flO,  000 

i   ai,tH>o         K.o^jo 
:tS,  one           (VI  ncMi 

^3,000 

OS,  000 

i    M,  mai 

04,000 
70*000 

rj.ooo 

7e,iMI0 
BO.  OOO 
88,  ouo 
m.  (rOO 
304.  IHIO 
112,000 
120.000 

Via,  000 

Kifi,000 
140,  ouo 
144,000 
148,000 
152.  OJO 
ifM  ma 

Xi,  NOiJ 

36,  O^J  y 

3W,  oiHl 
1     4M,  OIJO 

44,  Olio 

■IH,  1.00 

R  OlHT 

:*,  ouo 

tMl,  000 

04,0110 

m,o&) 

1     7<1,  U04t 

72,  (hiO 

74,000 

70  000 

7H,  uoo 

»o,(mo         ioo,o?jo 

RLOIO           lt!2.(j00    , 
«2,tH0     ,       104.01)0 

e£,iao       ifl*,atH> 

KMWMJ     '       187,100 
0                    0 

BVactnred  2"  from  the  neck.  Appearance,  granular,  radiating  from 
a  point  in  the  circu inference-  Fractured  surface,  snuff-brown  color. 
Surface  of  stem,  browniah  blue,  mottled. 

fjocal  contraction  not  appreciable. 

Diameter  at  fracture,  ",746.  Area,  .436  square  inch.  Contraction, 
12.8  per  cent. 

Elongation  of  inch  sections,  ".09,  ".15*,  'M3,  ''.09,  ".07. 
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No.  1978. 
Marks,  9-756. 
Diameter,  ''.798. 
SectioDal  area,  .50  square  inch. 
Expansion,  ".0160  in  6  inches. 
Estimated  temperature,  498o  Pahr. 
Ganged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bemarlu. 

Total. 

Per  sqnare 
inch. 

Blongation. 

Set. 

Pounds, 
1.000 
5.000 
10,000 
15.000 
20.000 
25.000 
26.000 
27,000 
28.000 
29,000 
30,000 
31,000 
82,000 
83,000 
34.000 
86.000 
86,000 
88,000 
40.000 
44,000 
48,000 
62,000 
86,000 
60,000 
62,000 
«4,000 
66.000 
68,006 
70.000 
Ti.000 
74,000 
761000 
78,000 
80.000 
82,000 
82,900 

Pounds, 
2,000 
10,  OOO 
20.000 
80.000 
40.000 
50,000 
62,000 
54.000 
56,000 
68,000 
60,dDO 
62.000 
64,000 
68,000 
68.000 
70,000 
72,000 
76.006 
80.000 
88^000 
96.000 
104.000 
112.000 
120.000 
124,000 

Jneh. 

0. 

.0030 
.0060 
.0070 
.0091 

.om 

.0115 
.0121 
.0125 
.0129 
.0196 
.0148 
.0162 
.0176 
.0189 
.0206 
.0226 
.0273 
.0318 
.0421 
.0538 
.0676 
.0839 
.1003 

.1A03 

Jneh. 
0. 

Initial  load. 
Blastio  Umit. 

1 

12a  000              .llfiK 

1 

132.000 
136.000 
140.000 
144.000 
148,000 
152,000 
156,000 
160,000 
164.000 

lesuBoo 

.1296 

.1413 

.1548 

.1712 

.1849 

.2008 

.2485 

.28 

.33 

=  6. 2  per  cent. 

Fiactnred  nnder 

0       1            0 

the  maximn 
.31 

mload. 

Fractured  ".35  from  neck.    Ai)pearance,  granular,  radiating  from  an 
eccentric  spot.    Dark-brown  color.    Surface  of  stem,  blue. 
Local  contraction  not  appreciable. 
Diameter  at  fracture,  '^76.    Area,  .454  square  inch. 
Contraction,  9.2  per  cent. 
Elongation  of  inch  sections,  ''.06,  ".05,/';06,  <^07,  ".08». 
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412  TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  1948. 
Marks,  9-756. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  '^0205  in  6  inches. 
Estimated  temperature,  618<=>  Fahr. 
Ganged  length,  5". 


AppUed  loads. 

In  ganged  length. 

Bemarks: 

Total. 

Per  square 
iBcb. 

Elongation. 

Set. 

Pounda. 
1,000 
6,000 
10,000 
16.000 
20,000 
25,000 
26,000 
27.000 
28,000 
29.000 
80,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36.000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78, 000 
79,000 
79,700 
78,000 

Ptrnndi. 

2,000 

10.000 

20,000 

80,000 

40,000 

60,000 

62,000 

54,000 

66,000 

58,000 

60,000 

62,000 

64,000 

60,000 

68,000 

70.000 

72,000 

76,000 

80,000 

84,000 

88,000 

92.000 

96,000 

100,000 

104,000 

108.000 

112,000 

116,000 

120,000 

124,000 

128.000 

132,000 

136,000 

140,000 

144,000 

148.000 

152,000 

156,000 

158,000 

159. 400 

186,160 

0 

Inch. 

0. 

.0028 
.0048 
.0067 
.0080 
.0104 
.0109 
.0116 
.0119 
.0124 
.0135 
.0146 
.0162 
.0176 
.0196 
.0216 
.0236 
.0278 
.0326 
.0388 
.0454 
.0520 
.0586 
.0662 
.0741 
.0827 
.0921 
.1016 
.1123 
.1218 
.1328 
.1452 
.166 
.18 
.20 
.225 
.26 
.31 
.385 
.50 

Inch, 
0. 

Initial  load. 
EUwtio  limit 

Tensile  strength. 
At  time  of'fractnre. 
=  10.6  per  cent. 

.53 

Fractured  2".50  from  neck.  Appearance,  granular,  radiating  fron 
a  point  in  the  circumference.    Dark-purple  color  with  bronze  hue. 

Surface  of  stem,  brown,  with  irr'esfular  shaped  spots  of  blue-blacl 
color. 

Local  contraction,  ''.9  each  side  of  fracture. 

Diameter  at  fracture,  ''.73.  Area,  .419  square  inch.  Oontn^^on 
16.2  per  cent. 

Elongation  of  inch  sections,  ".07,  ".13,  'M7»,  ".10,  ".06. 


TESTS   OF   IRON,  STEEL,  AND  OTHER   MATERIALS. 
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No,  1817. 
Marks,  9-756. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansiou,  ."0240  ia  6  inches. 
Estimated  temperature,  712^  Fahr. 
Gauged  length,  5". 


Applied  IomU.       {     In  g^ngfid  length. 

Remarka. 

Total. 

Persooare 

Elongation. 

Set. 

1.000 
5,000 
10,000 
15»000 
20,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 

Poitfufa. 

2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
52,000 
54.000 
56,000 
68,000 
00.000 
62.000 
64.000 
66.000 

Inch. 

0. 

.0021 
.0037 
.0057 

:X 

.0109 

.0115 

.0124 

.0133 

.0140 

.0160 

.0182 

.0196 

.0224 

.0271 

.0323 

.0419 

.0514 

.0668 

.0851 

.12 

.136 

.15 

.165 

.195 

.23 

.265 

.345 

Inch. 
0. 

Initial  load. 

Tensile  etrenicth. 
At  time  of  fracture. 
=11.4  per  oent 

34, 000             68,  000 
36.  (K)0     1         72.  000 

38,000 
40.000 
44,000 
48,000 
62.000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
70,900 
60,500 
0 

76,000 

80,000 

88.000 

96,000 

104.000 

112,000 

120,000 

124,000 

128,000 

132.000 

136,000 

140.000 

141.800 

161,700 

0 

.57 

Fractured  2^^35  from  neck.  Appearance,  silky,  dark-blue  color. 
Surface  of  stem,  blue  and  parple  color. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".69.  Area,  .374  square  inch.  Contraction, 
25.2  per  cent. 

Elongation  of  inch  sections,  ".06,  'M6,  ".24»,  ".07,  "•04. 
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No.  1977. 
Marks,  9-756. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ^'.0298  in  6  inches. 
Estimated  temi)erature,  867''  Pahr. 
Gauged  length,  5''. 


Applied  loadB. 

In  gaaged  length. 

Semarks. 

Total. 

Per  sqnAre 
inch. 

Blongation. 

Set. 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
3^000 
26,000 
27,000 
28,000 
29.000 
80,000 
82,000 
34,000 
36^000 
38.000 
40.000 
42,000 
44,000 
46.000 
48,000 
50,000 
62,000 
54,000 
56,000 
68,000 
69,000 
60,000 
60,260 
61,000 
49,300 
0 

Pounds. 

2,000 

10,000 

20,000 

80,000 

40,000 

60,000 

52.000 

64,000 

66,000 

58,000 

60,000 

64,000 

.68,000 

72,000 

76,000 

80,000 

84,000 

88.000 

92,000 

96.000 

100,000 

104,000 

108,000 

112,000 

116,000 

118,000 

120,000 

120,620 

122,000 

139,660 

0 

Inch. 
0. 

.0028 
.0046 
.0068 
.0093 
.0128 
.0141 
.0149 
.0161 
.0180 
.0196 
.0241 
.0296 
^       .0357 
'       .0426 
.0606 
.0587 
.0676 
.0763 
.0874 
.1033 
.1127 
.1283 
.1480 
.1742 
.1951 
.2254 

Inch, 
0. 

Initial  loiid^ 
Elastic  limit 

Throbs.. 

Tensile  strength. 
At  time  oi'  fractnre. 
=  12.6  per  cent. 

.63 

Fractured  1^^35  from  neck.  Surface,  irregular  with  cavities;  dark- 
blue  color.    Surface  of  stem,  blue  black. 

Local  contraction,  l'^25  each  side  of  fracture. 

Diameter  at  fracture,  '^67.  Area,  .353  square  iuch.  Oontraction, 
29.4  per  cent 

Elongation  of  inch  sections,  'M6,  '^28*,  'MO,  ^',06,  "M. 


TESTS   OP   IKON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1819. 
Marks,  9-756. 
Diameter,  ".798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ''.0334  in  6  inches. 
Estimated  temi)eratare,  974^  Fahr. 
Gauged  length,  5". 
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Applied  loads. 

In  gauged  length. 

BeiaArlEa. 

Totad. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt, 
1.000 
5.000 
10,000 
16,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
38,000 
20,000 
30,000 
32,000 
34,000 
38.000 
40.000 

Pound$. 

2,000 
10,000 

Inch. 
0. 

0050 

Inch. 

0. 

Initial  load. 
Elastic  limit 

Tonsils  strength. 
At  time  of  fracture. 
=11. 0  per  cent. 

20,000   !       .6641 

80,000    ,          .0074 
32,000    '          .0077 
34,000    !          .0084 
36,000    '          .0091 
38, 000              .  0006 
40.000    ,          .0103 
42  000    '            niifi 

44,000 
46,000 
48,000 
50.000 
52,000 
54.000 
66,000 
58,000 
60,000 
04,000 
68,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,  000 
104,000 
105.000 
110.  960 

.0123 

.0130 

.0142 

.0152 

.0168 

.0186 

.0208 

.0231 

.0256 

.0312 

.0307 

.0573 

.0700 

.0813 

.0909 

.0990 

.1319 

.  1612 

.215 

.305 

42,000 

44,000 
46,000 
48.000 
50.000 
52,000 
62.800 
41.500 

0         <           0 

.55 

Fractured  2".5  from  neck.  Appearance,  spongy,  granalar  j  greenish- 
bine  color.     Surface  of  stem,  dark  blue  and  brown. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".69.  Area,  .374  square  inch.  Contraction, 
25.2  per  cent. 

Elongatiou  of  inch  8ections,*''.04,-".12,^?'.28»,  ".07,.^04. 
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No.  1979. 

Marks,  9-756. 

Diameter,  ''.793. 

Sectional  area,  .494  square  inch. 

Expansion,  ''.0354  in  6  inches. 

Estimated  temperature,  lOlS^  Fahr. 

Rapid  fracture.    Time  of  reaching  the  maximum  IoemI,  8  seeontls. 

Tensile  strength,  54,900  pounds=:l  11,130  pounds  per  square  iucb. 

Fractured  atSut  10  seconds  after  reaching  the  ojjiximum  ioaiK2".( 
from  neck.  Surface  irregular,  containing  a  seam  ",30  ]oug.  Syrfaa 
of  fracture  and  stem,  blue-black  color. 

Local  contraction,  1".6  each  side  of  fracturi3. 

Diameter  at  fracture,  ".66.  Area,  .342  square  itich.  Ooulractioi 
30.8  per  cent. 

Elongation  in  5  inches,  ".62=12.4  percent. 

Elongation  of  inch  sections,  ".05,  ".15,  ".31*,  '\m,  '^U3. 


1 


5 


il 
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No.  1820. 

Marks,  9-756. 

Diameter,  ^'.798. 

Sectional  area,  .60  square  inch. 

Expansion,  ''.0378  in  6  inches. 

Estimated  temperature,  1073o  Fahr. 

Gauged  length,  6". 


In  gaoged  length. 

Bemarka. 

Total. 

Persqaan 
inoL 

Elongation. 

Set. 

FmmdM, 
1,000 
5,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
18,000 

irooo 

18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
26,000 
28,000 
27,000 
28,000 
20.000 
30.000 
32.000 
84,000 
38.000 
88,000 
40,000 
41,000 

Aooo 

42.750 

84,900 
0 

Potmdt. 
2.000 
10,000 
20.000 

SKooo 

24,000 
20^000 
^000 

mIooo 

82.000 
84.000 
88,000 
88,000 
40,000 
42.000 
44.000 
48,000 
48.000 
50,000 
62,000 
64.000 
58,000 
58,000 
80,000 
84.000 
88.000 
72,000 
78,000 
80.000 
82.000 
84.000 

85.500 

86.750 

Ineh, 

.0048 
.0061 

:11SS 

.0076 
.0088 
.0094 
.0108 
.0120 
.0138 
.0148 
.0181 
.0176 
.0189 
.0208 
.0238 
.0271 
.0309 
.0352 
.0896 
.0428 
.0648 
.0708 
.0900 
.1137 
.1494 
.176 
.216 
C.276 
{.346 

Ineh, 
0. 

Initialload. 
Blaatio  limit. 

Tensile  strengUi- 

Attimeoffraotme. 

ssU.2pereent. 

\ 

5 

.58 

Fractured  2"  from  neck.  Appearance,  spongy,  granular;  dark-blue 
color,  tinged  with  green.    Sur&ce  of  stem,  blue  black. 

Local  contraction,  ^'.9  each  side  of  fracture. 

Diameter  at  fracture,  ".72.  Area,  .407  square  inch.  Contraction, 
18.6  per  cent. 

Elongation  of  inch  sections,  ''.09, 'M9»,  ".16, ''.08,  ".05. 

a  Ex.  46 2n 


i 
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TESTS  OF   IBON,  ST£^L,  AND   OTHER   HATEBIAJUS. 
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No.  1821. 
Marks,  9-766. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0417  in  6  inches. 
Estimated  temperature,  1185^  Eahr. 
Gauged  length,  5". 


Applied  loads. 

In  gaiiKed  length. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

BemarkB. 

Poundi. 

1,000 

5,000 

6.000 

7,000 

8,  COO 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

22.000 

24.000 

26.000 

28,000 

30,000 

31,000 

31.640 

28,400 

0 

Poundi. 
2,000 
10.000 
12,000 
14.000 
16,000 
18.000 
20,000 
22.000 
24,000 
26,000 
28,000 
30.000 
32,000 
84,000 
36.000 
88,000 
40.000 
44,000 
48,000 
52,000 
56,000 
60,000 
62,000 
68,280 
67,780 

Inch. 

0. 
.0036 
.0060 
.0061 
.0072 
.0088 
.0092 
.0108 
.0123 
.0140 
.0152 
.0168 
.0189 
.0211 
.0237 
.0278 
.0812 
.0399 
.0528 
0680 
.0805 
.1268 
.1457 
.1951 

Inch. 
0. 

Initialload. 

£1abUo  limit  (not  weU  defined). 

Tensile  strength. 
At  time  of  fraotnre. 

.45 

=0.0  percent. 

Fractured  ".50  fix)m  neck.  Appearance,  granular,  spongy;  irregQ 
surface;  dark-blue  color.    Surface  of  stem,  blue  black. 

Local  contraction  extends  to  the  neck,  and  1"  from  fracture. 

Diameter  at  fracture,  ".73.  Area,  .410  square  inch.  Oontracti 
16.2  per  cent. 

Elongation  of  inch  sections,  ".04,  ".05,  ".08,  ".09,  ".19  •. 
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No.  1976. 
Marks,  9-756. 
Diametar,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.9429  in  6  inches. 
Estimated  temperature,  1217^  Fahr.  • 
Gauged  length,  5". 


AppUedloada. 

In  gftOKod  length. 

Bemarka. 

Total 

Per  sqnan 
inch. 

Elongation. 

Set 

Pound§. 
1,000 
5.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
10.000 
20.000 
^1.000 
22.000 
23.000 
24.000 
25.000 
26,000 
27,000 
28.000 
28,000 
30.000 
81.000 
2a.70O 

Pounds. 

2.000 
10.000 
20.000 
22.000 
24.000 
20.000 
28^000 
80.000 
82^000 
34.000 
86.000 
88.000 
40.000 
42.000 
44,000 
46.000 
48.000 
50.000 
52,000 
54.000 
56.000 
58.000 
60.000 
62.000 
50.850 

0 

Ineh. 
0. 

.0027 
.0070 
.0084 
.0084 
.0108 
.0118 
.0130 
.0157 
.0181 
.0215 
.0247 
.0288 
.0887 
.0401 
.0471 
.0550 
.0644 
.0728 
.0820 
.0075 
.1176 
.1860 
.1818 

Inch, 
0. 

Initialload. 
Elastio  limit 

TensUe  strength. 
Attimeoffractore. 
=  10.2  per  cent 

.6i 

Fractured  2'^75  firom  neck.*  SurflEM^e  of  firacture,  irregular,  with  shal- 
low cavities ;  blue-black  with  greenish  tinge.  Surface  of  stem,  same 
color. 

Local  contraction,  1".6  each  side  of  fracture. 

Diameter  at  firactare,  ".71.  Aieskj  .396  square  inch.  Oontraction, 
20.8  per  cent. 

Elongation  of  inch  sections,  ".03,  ".11,  ".2©*,  ".08,  ".03. 
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TESTS  OP  IRON,  STEEL,  AND   QTHEE  MATEKULS, 


No- 1822, 
Marks,  9-766. 
Diameter,  '^79S. 
Sectional  area,  .50  sqaare  inch. 
ExpaosioQf  '^0454  iu  6  inches. 
EBtimated  temperature^  1284^  Falir. 
Gauged  leagth,  6^'. 


la  g^uffed  laacth. 

B«ttDftrk4, 

Toial. 

FerMoare 

Setv 

Vooo 

0,000 

'      0,000 

7,000 

8,000 

8,000 

10,000 

11,000 

12,000 

13,000 

H,QO0 

15,000 

16,000 

17.000 

1ft,  000 

10,000 

a),  000 

31,000 

22,000 

ai^ooo 

34,000 
1^5,000 

35,120 

2,000 
10,000 
13,000 
14,000 
10,000 

0. 
.0090 

.0041 
.0053 

OfUW 

Ituh, 

0. 

IjittivllMd, 
Slifttic  limit. 

Tebiilo  ALrcu^tb.  ^ 
=aO  pet  Cfltit. 

ig,  000    1         Aoia 

20,000 
22,000 
24,000 
30^000 
28,000 
80,000 
32.000 
34,000 
30.000 
38,000 
40,000 
42^000 
44,000 
40<O0O 
48,000 
50,000 
50,340J 

0 

.0070 

.0101 

.0118 

.0133 

.0150 

.  0178 

.0310 

.0345 

.0290 

.0356 

.OiHk 

.0^3 

,0651 

.0680 

.1(^4 

.13^7 

.1507* 

.38     J 

Fractured  '^50  from  neck.    Appear auce,  granular,  spongy^  irregular. 

Surface  of  fracture  and  stem,  dark  blue. 
Local  contractiou  ei^teudft  to  the  neck,  and  I'M  &om  fracture- 
Diameter  at  fracture,  ",69,     Area,  ,374  square  incli,    GootractioUy 

25.2  per  cent. 
Elongation  of  inch  secUons,  ".05,  ",04,  ".02,  ",06,  "-26  •■ 


TESTS   OF   IRON,  STEEL,  AND  OTHER   MATERIALS. 

No.  1823, 
Marks,  9-756. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0520  in  6  inches. 
Estimated  temperatore,  USOO  Fahr. 
Ganged  length,  5". 
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Applied  loMb. 

In  gaoged  length. 

Rem^ks. 

Total. 

PersoQAre 

Elongation. 

Set. 

Poundt. 

1,000 

2,'000 

3,000 

4.000 

6,000 

0,000 

7,000 

8^000 

8,000 

10.000 

11.000 

12,000 

18,000 

14,000 

14,700 

Poundi. 

2,000 

4.000 

0,000 

8.000 

10,000 

12,000 

14.000 

10,000 

18,000 

20.000 

22,000 

24,000 

20,000 

28.000 

2,«0 

Inch, 

0. 

.0011 
.0016 
.0032 
.0066 
.0078 
.0008 
.0130 
.0166 
.0207 
.0271 
.0386 
.0610 
.0848 
.1462 
.78 

Inch. 
0. 

Initialioad. 
Blastio  limit. 

=3 16.6  per  cent. 

Fractured  2''.75  from  neck.  Api>earance,  silky,  spongy.  Surface  of 
stem  and  fracture,  blue-black  color. 

Local  contraction,  r^3  each  side  of  fracture.    Baised  a  scale. 

Diameter  at  fracture,  '^52.  Area,  .212  square  inch.  Oontraction, 
57.6  per  cent 

Elongation  of  inch  sections,  ''.03,  ".14,  ".42»,  ".16,  ".03. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 


No.  1947. 
Marks,  9-756. 
Diameter,  ''.798. 
SectioDal  area,  .50  square  inch. 
Expansion,  '^0565  in  6  inches. 
Estimated  temperature,  1581o  Fahr. 
Ganged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total 

Pers^are 

Elongation. 

Set. 

Poundt, 
1,000 
1,600 
2,000 
2,600 
3.000 
8,600 
4.000 
4,600 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
0 

Pimndt. 

2,000 

8,000 

4,000 

6,000 

0,000 

7.000 

8,000 

9,000 

10.000 

12.000 

14,000 

10,000 

18,000 

20,000 

22,000 

0 

hvcKtt. 

.0010 
.0026 
.0047 
.00<JB 
.0100 

.om 

.01^ 
.01B7 
.0238 
,03fll 
.0430 
.i)671 

.1000 
1.<H 

Initial  laml 

No  appHrent  t^laatlo  limit. 

TBimile  fltren^h. 
=^.4  ]ker  oant. 

""- 

Fractured  at  the  middle  of  stem.  Ap][)earance,  silky,  spongy.  Sur- 
face of  stem  and  fracture,  blue-black. 

Local  contraction,  ".^  each  side  of  fracture. 

Diameter  at  fracture,  ''.41.  Area,  .132  square  inch.  Contraction, 
73.6  per  cent. 

Elongation  of  inch  sections,  ''.09,  ".37,  ".94»,  ".17,  ".10. 


No.  1975. 

Marks,  9-756. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Expansion,  ".0607  in  6  inches. 

Estimated  temperature,  1623^  Fahr. 

Bapid  fracture.    Time  of  reaching  the  maximum  load,  5  seconds. 

Tensile  strength,  15,200  pounds  =  30,400  pounds  per  square  inch. 

Fractured  3"  from  neck.  Appearance,  silky.  Surface  of  fracture 
and  stem,  blue  black.    Ends  contain  cavities. 

Diameter  at  fracture,  ".41.  Area,  .132  square  inch.  Contraction, 
73.6  per  cent. 

Elongation  in  5  inches,  1"  =  20.0  per  cent. 

Elongation  of  inch  sections,  ".03,  ".12,  ".74»,  ".08,  ".03. 


TESTS  OP  IRON,  STEEL,  AND   OTHEE  MATERIALS. 

No.  1960. 
Marks,  9-756. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 
Expansion,  '^0583  in  6  inches. 
Estimated  temperature,  1629^  Fahr. 
Gauged  length,  5". 
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Applied  loads. 

In  ganged  length. 

Renuurks. 

TotaL 

Persqiiare 
inch. 

Set 

Pounds. 
1,000 
1.500 

Pounds. 
2,000 
8.000 

InchM. 
0. 

.0081 
.0039 
.0063 
.0083 
.0104 
.0128 
.0148 
.0178 
.0190 
.0237 
.0260 
.0303 
.0336 
.0389 
.0412 
.0478 
.0611 
.0613 
.0600 
.0762 
.0793 
.0943 
.1003 
.1213 
.1273 
.1647 
.1647 
.2112 
.3823 
.2893 
.3193 
1.86 

Inek. 
0. 

Initial  load. 

Ko  appreciable  elastio  limit. 

After  1  minnte. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Da 

Da 

Do. 
Tensile  strength. 
=27.0  percent. 

2,000 

4.000 

2,600 

6.000 

8,000 

6,000 

3,600 

7,000 

4.000 

8,000 

4.600 

9,000 

6,000 

10,000 

5,500 

11,000 

6,000 

12,000 

6,500 

13,000 

7,000 

14.000 

7.500 

15.000 

8^000 

,       16.000 

8.500 

17.000 

9.000 
0 

18.000 
0 

Fractured  3''  from  neck.  Appearance,  silky,  spongy.  Surface  of 
fracture  and  stem,  dark-blue  color. 

Local  contraction,  l^^S  each  side  of  fracture. 

Diameter  at  fracture,  ^^41.  Area,  .132  square  inch.  Oontraction, 
73.6  per  cent. 

Elongation  of  inch  sections,  ''.09,  ''.24,  ".82»,  ".13,  ".07. 


S) 


424  TESTS   OF  IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  1974. 
Marks,  9-756. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0596  in  6  inches. 
Estimated  temperatore,  1663^  Fahr. 
Ganged  length,  5". 


i, 


AppUedloAds. 

In  gMiged  length. 

Total. 

Per  square 

Set 

Bemarlu. 

Pound*. 
1.000 
2,000 
8,000 
4;  000 
5.000 
6,000 
7,000 
8,000 
9,000 

Poundt, 
2,000 
4,000 
6^000 
8,000 
10,000 
12,000 
14,000 
16^000 
18,000 
25,850 
0 

Ineksi. 
0. 

.0026 
.0086 
.0189 
.03U 
.0816 
.0412 
.0673 
.1864 

Inch, 
0. 

InltlAlload. 
Ko  elastic  limit. 

Tensile  strength. 
At  time  of  fnotore. 

1.43 

e=  28.6  per  cent. 

Fractured  3"  from  neck.   Appearance,  silky.    Surface  of  fracture  ai 
stem,  blue  black. 

Local  contraction,  2"  each  side  of  fracture. 

Diameter  at  fracture,  '^30.     Area,  .071  square 
85.8  per  cent. 

Elongation  of  inch  sections,  ''.07,  'M2, 1''.09*,  MO,  ''.05. 


inch.    Oontracti( 


mi 


TESTS   OF  IBON9    STEEL,    AND  OTHEB  MATERIALS. 

No.  1967.  . 
Marks,  10-334. 
Diameter,  ''.798. 
Sectional  area,  .60  square  inch. 
Temperature,  70^  Fahr. 
Oauged  length,  &'. 
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Applied  U»ds. 

In  gauced  length. 

Benuffks. 

Totel. 

Peraqnftre 

Set 

1,000" 
6,000 
10,000 
15,000 

:io,ooo 

26,000 
80,000 
86^000 
36.000 
87,000 
88,000 
80,000 
40,000 
41,000 

40,000 

41,000 
42.000 
48,000 
44,000 
46,000 
46.000 
47,000 
48,000 
40,000 
50,000 
52.000 
64,000 
66,000 
68,000 
60,000 
62,000 
64.000 
66.000 
68.000 
70,000 
72.000 
74,000 
76^000 
77,000 
75^500 

Pcwudt. 
2,000 

10.000 
20.000 
8(^000 
40,000 
50,000 
60.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 

Loud 

80,000$ 

81;  000 
84,000 
86,000 
88^000 
00.006 
02,000 
04.000 
06^000 
06^  000 
100,000 
104,000 
108,000 
112,000 
U6,000 
120,000 
124.000 
128,000 
182.000 
186,000 
140,000 
144,000 
148^000 
162,000 
164,000 
170.810 

Inch. 

0. 

.0018 
.0080 
.0048 
.0068 
.0080 
.0006 
.0116 
.0118 
.0123 
.0128 

ioiSS 

Inch, 
0. 

InitUlload. 
BlMtio  Umlt. 

Attimeofftactnre. 
S&6  per  cent 

felL 

.0186 

.0218 

.0278 

.6820 

.0860 

.0800 

.0433 

.0462 

.0518 

.0650 

.0687 

.0686 

.0738 

.0628 

.086 

.10 

.116 

.18 

.14 

.166 

.17 

.20 

.22 

.26 

.84 

.48 

Fractured  2'^36  from  neck.    Appearance,  granular,  radiating  from  a 
point  in  the  circumference. 
Local  contraction  inappreciable. 

Diameter  at  fracture,  ".15.    Area,  .442  square  inch.    Oontraction, 
1.6  per  cent. 
Elongation  of  inch  sections,  /'.06,  /'.(»,  /<.14»,  ''.08,  "M. 


r 


426  TfeStS   OP   motf,    STEteL,   AKD   OTfiEii   MATERIALS. 

Ifo,  1971- 
Marks,  10-334. 
Diameter,  ^'.798. 
Bi^ctional  area,  .50  square  inch. 
Temperatcrej  70^  Fahr. 
Gauged  leDgth,  &'\ 


Applied  load*, 

In  £«Qged  Jeiieth, 

Betniir^ 

TqLoI. 

"•"toX" 

ElangmtloQ. 

Set. 

PimndM. 
1,000 
5,000 
10,000 
15,  (X» 
20. 000 
25,  W» 

m,im 

35,000 

1   a^ooa 

90,000 

40,000 

41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
fiU.OOO 
S2.000 
54,0D0 
GOplJOO 
58^000 
10,(100 
02,000 
03,000 

3,000 
10,000 
1^,000 
39,000 
40,000 
60.000 
00,000 
70.000 
70,000 
73,000 
80,000 
»2,0O0 
84,  QUO 
80,000 
8«,0O0 
93,000 
00,000 
100,000 
104,000 

ioe.000 

112,000 
310,000 
130,000 

m,ooo 

120,000 

JiudL 
0, 

.0009 
.0028 
.0054 
.0000 
.0085 
.0104 
.0120 
.0127 
.0139 

.om 

,0175 
.0-275 

!oiu 

.0481 
.0655 
.0648 
.0733 
.0810 
.0023 
.  1019 
.1101 
.1170 
.1218 
.1226 
,1332 
.1340 
.1243 
.1242 
.1346 
,1347 
.1248 
.1349 

.iseK 

.U48 
.1614 

,3586 

.1095 

.1760 

.1782 

.1797 

,1894 

.1810 

,]81« 

,1830 

.1834    , 

.IgSB 

.1829 

.1843 

,l«5l 

.1881 

.1870 

-1S74 

.1880 

,lgSi 

,1687 

.1991 

.im 

.1894 
.1897 
.19U 
.IBIS 
.1991 

IndL 

0. 

Elutk  limit. 

After  1  tdlntitfc 

Aftor  2  (nlnat^a,                                                   ; 

After  3  Hiiiiul«H. 

Aftur  4  iniBiit4?8. 

Af^L'r  5  TuijiutoB.                                                       1 

After  6  mlDQtoa. 

Aftut  7  miimteH. 

AJtcr  8  minTilfl*. 

After  » ID  iuutB9,                                                        , 

Afl«r  10  miiiutea. 

Af^rlmlnata, 

Aftor  2  minntea. 

After  3  loinut**- 

After  4  itiii]ii(«a.                                                       | 

After  5  minute*. 

After  « tninntes. 

Af((^r7mUinte«. 

AftvT  8  minuttsH. 

After  0  mlDate«. 

After  30  tDljiute*. 

After  35  miiiDtea^ 

Ai^er20miDut**H                                                      i 

After  30  minntes. 

After  40  tDLatit«e. 

After  50  minutes. 

Aftt'T  00  mlDutn. 

Aft«r  70  miDtit^R. 

After  80  miniit^B.                                                         , 

After  OC  mJuutoi.                                                       i 

After  100  tninntM.                                                   ' 

After  llOmlautee. 

Alter  120  minute*. 

AftoT  1^0  rainntpfc 

Aftfir  240  minutea. 

Ailer  800  minute*. 

-'■--"--r,**-r 

07,000 
(W,0O0 
0W,DOO 
70,  POO 

""i32,'oo6^" 

134,000 
130,0^0 
138,000 
140,000 

.--.,,..,... 

" 1 

TESTS  OF  IRON,   STEEL,   AKD   OTHER  MATERIALS.  427 

No.  1971— Gontiuued. 

Bar  rested  under  a  total  load  of  40,000  ponnds  for  a  period  of  40 
hoars,  after  which  it  was  increased  to  70,000  ponnds  as  before,  which 
was  sustained  one  hour,  daring  which  time  the  elongation  increased  the 
additional  amount  of  ^'.0008. 

The  loads  were  then  gradually  increased  tUl  the  bar  raptured. 


Applied  loads. 

In  ganged  length. 

Beraarkfl. 

Total. 

Persooare 

Elongation. 

Set. 

Pounds, 
73,000 
77.700 
76.800 

Powndt, 
146,000 
155.44)0 
172.020 
0 

Inch. 

Inch. 

Rapid  Btretching  renewed. 
Tenaile  etrengto. 
Atttmeoffhioture. 
=  7.4  percent. 

.87 

Fractured  I'^OO  from  neck.  Appearance,  granular;  radiating  from 
a  point  in  the  circumference. 

Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  firacture,  ''.75.  Area,  .442  square  inch.  Oontraotion, 
11.6  per  cent. 

Elongation  of  inch  sections,  ''.04,  ".05,  ".07,  ".12*,  ".09*. 


^5^' 


TESTS   OF   IRON,    STEEL,  AND- OTHER  MATERIALS. 

No.  1960. 
Marks,  10-334. 
Diameter,  ".798. 
Sectional  area,  .50  square  ioi  li. 
Expansion,  '^0072  in  6  inches. 
Estimated  temperature,  265^  Fahr. 
Gauged  length,  &'. 


Applied  loads. 

In  gauged  lengUi. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Poundi. 
1,600 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
88.000 
38,500 
39,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
78,000 
78.980 
73,800 

Pound*, 
2,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
76,000 
77,000 
78.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116. 000 
120,000 
124,000 
128,000 
132,000 
136,000 
140,000 
144,000 
146.000 
147,960 
165,840 
0 

Inek, 

0. 

.0019 
.0044 
.0064 
.0073 
.0088 
.0100 
.0113 
.0118 
.0162 
.0239 
.0248 
.0258 
.0371 
.0418 
.0492 
.0578 
.0706 
.0816 
.0912 
.1026 
.U22 
.1259 
.1387 
.16 
.185 
.21 
.27 
.305 
.895 

jiica* 

Initial  load. 

Elastic  limit. 
Fteble  throbs. 

Feeble  throbs  ropeatod.. 

TensUe  strength. 
At  time  of  fracture. 
=7.4  per  cent 

^ 

.87 

Fractured,  2'M4  from  neck.  Appearance,  granular,  radiating  from 
a  dull  spot  at  the  circumference. 

Local  contraction,  '^6  and  ''.8  on  either  side  of  the  fracture. 

Diameter  at  fracture, /^75.  Area,  .442  square  inch.  Contraction,  11 .6 
per  cent. 

Elongation  of  inch  sections, /^05,  ''.09*,  'MO*,  '^07,  '^06. 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATEBIAI.8.  429 

No-  1962. 
Marks,  10-334. 
Diameter,  ''.798. 
Sectional  area.  .50  sqaare  inch. 
Expansion,  ''.0116  in  6  inches. 
Estimated  temperature,  384^  Fahr. 
Ganged  length,  5". 


AppUedloada. 

In  gauged  leBgth. 

Bemarka. 

TotaL 

Persqiutfe 
ineb. 

Set 

Pwndt. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33.000 
34.000 
35,000 
36,000 
37.000 
38,000 
39.000 
40,000 
42,000 
44,000 
46.000 
48,000 
52,000 
66,000 
60,000 
64,000 
68,000 
72,000 
74,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
83,700 
83,300 
0 

Pound*. 

2,000 

10,000 

30,000 

30,000 

40,000 

50,000 

60,000 

62,000 

64.000 

66,000 

68,000 

70.000 

72,000 

74.000 

70.000 

78,000 

80,000 

84,000 

88,000 

92.000 

96,000 

104.000 

112,000 

120.000 

128.000 

138,000 

144.000 

148.000 

152,000 

154,000 

156,000 

158.000 

160.000 

162,009 

164,000 

166.000 

167.400 

188.460 

0 

Inch. 

0. 

.0040 
.0070 
.0096 
.0114 
.0133 
.0153 
.0158 
.0163 
.0169 
.0180 
.0195 
.0211 
.0226 
.0244 
.0262 
.0281 
.0316 
.0350 
.1408 
.0465 
.0602 
.0738 
.0878 
.1068 
.1268 
.1543 
.175 
.195 
.21 
.23 
.24 
.255 
.265 
.31 
.85 
.40 

Inch, 
0. 

Initial  load. 
ElaaUclimlt. 

Tensile  strength. 
At  time  of  fractore. 
=7.4  per  cent. 

.37 

Fractured  ".75  from  neck.  Appearance,  granular,  radiating  from  an 
eccentric  x>oint.    No  change  in  color.    Surface  of  stem,  light-straw  color. 

Local  contraction  extends  to  the  neck,  and  ".9  from  the  fracture. 

Diameter  at  fracture,  ".75.  Area,  .442  square  inch.  Contraction, 
11.6  per  cent. 

Elongation  of  inch  sections,  4'.06,  ".06,  ".06,  ".07,  ".12*. 
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No.  1961. 

Marks,  10-534. 

Diameter,  '^798. 

Sectional  area,  ,50  sqaare  inch. 

Expaasion,  ^^0124  in  6  inches. 

Estimated  temperature,  405^  Fahr. 

Oauged  length,  6". 


AppUed  loads. 

In  ganged  length. 

ToteL 

Per  saaue 

Elongation. 

Set. 

Bemarks. 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
34,000 
35,000 
86,000 
37^000 
88,000 
39,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
76,900 
76,000 
0 

Pounds. 
2,000 
10,000 
20.000 
30,000 
40,000 
50.000 
60,000 
68,000 
70,000 

r/,000 

74.000 
76,000 
78,000 
80,000 
84,000 
88.000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
128.000 
132.000 
136,000 
140,000 
144,000 
148,000 
152,000 
153,800 
171,950 
0 

Jneh. 

0. 

.0627 
.0061 
.0084 
.Cxu8 
.0118 
.0128 
.0187 
.0144 
.0156 
.0171 
.0187 
.0204 
.0221 
.0258 
.0299 
.0848 
.0899 
.0468 
.0541 
.0606 
.0677 
.0746 
.0842 
.0939 
.1047 
.1144 
.1297 
.1450 
.16 
.205 
.24 
.30 

Jneh. 
0. 

Initial  load. 

.,_,._ ...... 

• 

icf^ffU^  limit. 

, 

Feeble  throbs. 

Tensile  strength. 

At  time  of  ft«ctare. 

.29 

=  5. 8  per  oent. 

Fractured  '^90  from  neck.  Appearance,  granular,  radiating  firom  i 
eccentric  spot    No  change  in  color.    Sorface  of  stem,  straw  color. 

Local  contraction,  ".9  each  side  of  fracture. 

Diameter  at  fracture,  ^^75.  Area,  .442  square  inch.  Oontractic 
11.6  per  cent. 

Elongation  of  inch  sections,  'MO*,  '^06,  ^'.05,  ".04,  ".04. 
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No.  1969. 
Marks,  10-^34. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ^^0I51  in  6  inches. 
Estimated  temperature,  478o  Fahr. 
Gauged  length,  5^'. 


Applito  loads. 

In  gauged  length. 

Bemarks. 

Total. 

PersonAre 
Inca. 

Set. 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
28,000 
29,000 
30,000 
81,000 
82,000 
83,000 
34.000 
35.000 
36,000 

saooo 

40,000 
42,000 
44,000 
46,000 
48.000 
60,000 
52,000 
54.000 
56,000 
58,000 
60,000 

Poundt. 
2,000 
10.000 
20,000 
80,000 
40,000 
50.000 
.     66,000 
58.000 
60.000 
62,000 
64,000 
68,000 
68,000 
70,000 
72,000 
76,000 
80.000 
84.000 
88.000 
92,000 
96^000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 

Inch, 

0. 

.0012 
.0031 
.0054 
.0070 
.0089 
.0101 
.0106 
.0110 
.0120 
.0129 
.0140 
.0154 
.0170 
.0187 
.0322 
.0246 
.0296 
.0346 
.0396 
.0452 
.0606 
.0570 
.0629 
.0690 
.0764 
.0845 
.0884 
.0946 
.0960 
.0972 
.0979 

r- 

IniUalload. 
Elastio  limit. 

After  1  minute. 
After  2  minutes. 
After  8  minutes. 
After  4  minutes. 
After  5  minutes. 
After  10  minutes. 

— • 

.1001 

Hot  test  disoontiniifl 
Length  of  6-inoh  sec 
Length  of  6-inoh  sec 

tion  hot 

A/rrnvm 

tlon  cold r. - - e".08ift    1 

Con 

traction - 

0".0l51 

Estimat 
0 

,ed  temperatnre  at  close  c 
0       1          ofl 

►f  test,  4730  ] 

rahr. 
|=L6percent 

Elongation  of  inch  sections,  ''.01,  ''.02,  ".02,  ".02,  ".01. 
Minimum  diameter,  ".7916.    Area,  .492  square  inch.    Oontraction, 
1.6  per  cent. 
Bested  4  days,  test  then  completed  at  temperature  of  70<^  Fahr. 
Gauged  length,  5".08. 
Mean  sectional  area,  .492  square  inch. 
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No.  1969— Continued. 


AppUed  loidB. 

In  ganged  loDgth. 

Benuffkt. 

Total. 

Peraqaaie 
inch. 

ElongAtlozi. 

Set. 

Poundt. 
1,000 
5,000 
10,000 

15,000 
20.000 
28,000 
80,000 
85.000 
40,000 

09,40o! 

72,000 
70,000 

79,260 

78,700 
0 

Poundt. 

JndL 

0. 

.0014 
.0061 

.0047 
.0068 
.0062 

.0099 
.0U6 
.0188 
.08 

Intk, 
0. 

Initial  load. 

£=80.890.000  poonds  between  8^000  and  40,000 

On  original  area. 
On  redooed  ana. 

TentUe  strength. 

On  original  area. 

On  rednced  area. 

At  time  of  fracture. 

=7.0  per  cent  total  elongation. 

0. 

"iii'soo" 

141,000 

.09 
.15 
.29 

'■'i58,*626" 
161,100 
178.850 
0 



.85 

Fractnred  ^^20  from  neck.  Appearance,  granular,  radiating  from  a 
point  in  the  circumference.  • 

Local  contraction,  V  each  side  of  fittcture. 

Diameter  at  fracture,  ^^76.  Area,  .454  square  inch.  Contraction, 
9.2  per  cent. 

Elongation  of  inch  sections,  '^07,  <^09*,  ",07,  ".07,  ".05. 
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No.  1959. 
Harks,  10-334. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inoh. 
Expansion,  ".0161  in  6  inches. 
Estimated  temperature,  505<^  Fahr. 
Gauged  length,  "5. 


AppUed  loads. 

Ingaagodlflngth. 

Somarka. 

Total. 

P6ra<raaie 

ISkmgation. 

Set 

PwndM. 
1.000 
5,000 
10,000 
15,000 
20.000 
25^000 
80,000 
86^000 
86.000 
87,000 
88,000 

Sooo 

40,000 
41,000 
42^000 
44,000 
46,000 
48,000 
50,000 
52.000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,000 
82.000 
88,000 
88;  500 
84,000 
84^320 
88.800 
0 

PoundM. 
2.000 
10.000 
20,000 
80,000 
40,000 
50.000 
60.000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84.000 
88,000 
82,000 
86,000 
100,000 
104.000 
108,000 
112,000 

120,000 
124,000 
128,000 
132,000 
186,000 
140,000 
144.000 
148.000 
152,000 
156,000 
160,000 
162.000 
164,000 
166,000 
167.000 
168.000 
168.640 
188.500 

InckM, 
0. 

.0057 
.0008 
.0126 
.0148 
.0167 
.0106 
.0254 
.0272 
.0288 
.0308 
.0827 
.0847 
.0358 
.0886 
.0482 
.0484 
.0530 
.0506 
.0666 
.0786 
.0804 
.0876 
.0062 
.1084 
.1124 
.1284 
.145 
.16 
.18 
.106 
.215 
.23 
.265 
.80 
.83 
.87 
.41 
.44 
.47 

JimA. 
0. 

InilialUMwLJ 
ElMtioUnlt 

TensUoBtrangth. 
At  time  of  fraetnre. 
=100  per  oent 



.50 

............ 

Fractured  2^'M  from  neck.  Appearance,  granular,  radiating  from  a 
I>oint  in  the  circumference.    Brown  color.    Surface  of  stem,  dark  blue. 

Local  contraction  not  appreciable. 

Diameter  at  fracture,  ".75.  Area,  .442  square  inch.  Contraction, 
""  ,6  per  cent. 

eaongation  of  inch  sections:  '^08,  ''Ol,  'M3*,  'Ml,  '^07. 

H.  Ex.  45 ^28 


'1 


434  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  1970. 

Marks,  10-334.    Diameter,  ''.789. 

Sectiooal  area,  .50  square  inch.    Expansion,  ''.0172  in  6  inches. 

Estimated  temperature,  535<^  Fahr.    Gauged  length,  5". 


Applied  loada. 

In  gauged  length. 

B^m&rkii. 

Total. 

PoTBauBre 
inon. 

Elongatloii. 

S«t 

1,000 
6,000 
10,000 
ISiOOO 
20,000 
t»,000 
2(1.000 
27.000 
38,000 

mooo 

30,000 
31.000 

33,000 
34,000 
35^000 
36^000 
37,000 
38,0U0 
40.000 
42,000 
44,000 
40.000 
4^.000 
50.000 
54,000 
ftH.OOO 
(C.000 
S3,0OO 

Pounds. 

2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
52,000 
54.000 
56,000 
58.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88.000 
92.000 
96,000 
100,000 
108,000 
116,000 
124,000 
126,000 

IfUfh. 

0. 

.0010 
.0035 
.0064 
.0082 
.0101 
.0106 
.0111 
.0116 
.0123 
.0130 
.0141 
.0149 
.0160 
.0172 
.0186 
.0202 
.0217 
.0287 
.0261 
.0317 
.0365 
.0418 
.0478 
.0529 
.0677 
.0817 
.0998 
.1029 
.1122 
.1174 
.1196 
.1215 
.1226 
.1236 
.1245 
.1352 
.1257 
.1262 
.1821 
.1501 
.1581 
.1632 
.1686 
.1693 
.1714 
.1733 
.1748 
.1761 
.1772 
.1815 
.1846 
.1882 
.1906 
.1925 
.1939 
.1951 
.1962 
.1971 
.1981 
.1988 
.1996 
.2002 
.2010 
.2015 
.2020 
.2025 
.2028 

Insh. 
0. 

rmualkiftd. 

ElHitto  limit  itiH  ««ll  dfiflsedj. 

Alter  1  minDto. 
Alitor  2  niLiiiiC<]«» 
Affairs  Diiuutaa, 
After  4  gijiiuti». 
AR<^t5  minut*'l^. 
Aft^rftiDiQUlea. 
After  7  niiDQUitt. 
Aftyr  8  mEiititi'ii. 
Aftor  0  luliiut^ia. 
Ailer  10  mlnatt^ 

Aft«r  1  luiiiute. 

After  2  m  in  at  OB. 

Aft4?r3  miiiQli!*. 

After  4  minatftji. 

After  5  tDf]jiite& 

After  0  mill  uteA. 

Aflor  7  Hiiimtea. 

A.eV6T  B  tnin^tia. 

Att^T  9  mlnuti^H^ 

After  10  DiiuateA.                                                       | 

Afref  15  ailnutfla. 

AfttirlSO  minutes, 

Atter  30  mUiBtBt 

After  40  iQiimtea. 

Aftivr  £0  Tuinuteft. 

Aflur  flO  inioTiUifl.                                                           ' 

Ari*r70  mtfiuteq, 

Aft*irao  miDutea, 

Aftfir  00  uiinuteA. 

AX\et  100  tuiiiutD«» 

Aa«r  ItOmmntcfl. 

Aft*ir  120  tnliiutef*. 

After  no  niitml^B, 

Aft*T  HO  nilDuten. 

AJt^^r  LMHinnatfiB. 

AfUT  100  miuat*a. 

AfUT  na  minnifin. 

AftflrlBOmlnotes. 



— — 

' 

>•• 

70,000 

140,000 

....... 

"  "* 

Hot  teat  discontinued. 
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.    No.  1970— Continued, 

Length  of  6-iiiohaeetion  hot ^ inohet..       612004 

Length  of  6-iiioh  section  cold ..m. do 6L1832 

Contiaotion do 0172 

Estimated  tempecatore  at  close  of  test,  621^  Fahr.  Total  elongation, 
'M7  =  3.4  percent* 

Elongation  of  inch  sections, ''.02,  ''.04,  ".04,  ".04,  ",03. 

Minimum  diameter,  ",7847.  Area,  ,484  square  inch,  Contraction, 
3,2  per  cent. 

Bested  3  days;  test  then  completed  at  temperature  of  70^  Fahr. 

Gauged  length,  6".17. 

Mean  sectional  area,  .484  square  inch. 


Applied  loidB. 

In  ganged  length. 

Senuurks. 

Total 

Pereqnare 
inoL 

Slongation. 

Set. 

1.000 
5,000 
10.000 
15,000 
20,000 
25^000 
30.000 
35.000 
40,000 

82,200 

83.000 

83,700 

81.000 
0 

Potmdf. 

Inch. 

0. 

.0018 
.0036 
.0058 
.0072 
.0080 
.0108 
.0196 
.0144 
.06 

Inch, 
0. 

Initial  load. 

Riqiidatntching.    Kew  elaatio  Hmit. 
On  original  ana. 
On  re^oed  ana. 

Tensile  stnngth. 
On  original  area. 
On  rednoed  area. 
At  timeoffraoton. 

.0001 

'"i6i,'io6" 

160,830 

.00 
.17 

167,400 

172,930 

180.400 

0 

.82 

Fractured  ".75  from  neck.  Appearance,  granular,  radiating  from  a 
small  duU  spot  near  the  center  of  the  fractured  surface. 

Local  contraction,  ".75  each  side  of  firacture. 

Diameter  at  fracture,  ".76.  Area,  ,454  square  inch.  Contraction, 
9.2  per  cent 

Elongation  of  inch  sections,  ".04,  ".05,  ".06,  ".06,  ".11*. 


f^ 


^'H 
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TESTS   OF   IRON,    STEEL^   AKD   OTHER  MATERIALS. 


No.  1958. 
Marks,  10-334. 
Diameter,  ".798. 
Sectional  area,  .50  square  iach. 
Expansion,  ".0217  in  6  Inches. 
Estimated  temperature,  656^  Fahr. 
Ganged  length,  6". 


Applied  loAds. 

In  gMLged  length. 

Remark!. 

TotaL 

PersquAre 
inch. 

El<mg»tion. 

Set 

Poundt, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
35,000 
36,000 
87.000 
38,000 
39,000 
40.000 
42.000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 

'62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
74,980 
61,000 
0 

Poundi. 
2,000 
10,000 
20,000 
80,000 
40,000 
60,000 
52,000 
54,000 
66.000 
581000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78.000 
80,000 
84,  COO 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120.000 
124,000 
128,000 
132.000 
136»000 
140.000 
144,000 
148,000 
149.960 
172;  800 

Inch. 

0. 

.0067 
.0101 
.0138 
.0158 
.0187 
.0191 
.0199 
.0908 
.0216 
.0228 
.0287 
.0251 
.0287 
.0282 
.0804 
.0823 
.0344 
.0374 
.0400 
.0426 
.0479 
.0547 
.0609 
.0685 
.0754 
.0845 
.0947 
.0978 
.11 
.115 
.13 
.15 
.165 
.18 
.215 
.245 
.80 
.386 

Inch. 
0. 

iDitinUond. 
ElMtio  limit. 

TensUe  strength. 
At  Ume  of  fracture. 
sl3.8  per  oentw 

.69 

Fractured  1^^50  from  neck.  Appearance,  silky,  spongy ;  dark-blue 
color.    Surface  of  stem,  light  purple  with  bronze  hue. 

Local  contraction,  V  each  side  of  fracture 

Diameter  at  fracture,  '^67.  Area,  .353  square  inch.  Contraction, 
29.4  pet  cent. 

Elongation  of  inch  sections,  ''.06,  ''.08,  ".11,  ".27*,  ".17. 


TESTS  OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 

ISO.  1962. 
Marks,  10-^34. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  '^0254  in  6  inches. 
Estimated  temperature,  736^  Fahr. 
Ganged  length,  ly. 
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ApidiedloadB. 

In  gaaged  lenftb. 

Bemsrka. 

Total. 

Per  square 
inch. 

Sbmgation. 

Set 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
85.000 
28,000 
27.000 
28.000 
28,000 
30,000 
81,000 
82,000 
88,000 
84.000 
85.000 
88,000 
88.000 
40.000 
42,000 
44,000 
48,000 
48,000 
50.000 
52,000 
64,000 
58.000 
68,000 
80.000 
82.000 
84.000 
88,000 
87,000 
87.100 
58,900 
0 

Poundi, 
2,000 
10,000 
20,000 
80,000 
40,000 
60,000 
52,000 
54,000 
58.000 
58.000 
80,000 
88,000 
84w000 
88,000 
88,000 
70,000 

r^.000 

78,000 
80,000 
84,000 
88.000 
82,000 
08.000 
100,000 
104.000 
108.000 
112,000 
118,000 
120,000 
124,000 
128,000 
132.000 
134^000 
184,200 
148,480 
0 

Ineh. 

0. 

.0084 
.0084 
.0088 
.0107 
.0180 
.0138 
.0144 
.0188 
.0182 
.0175 
.0100 
.0208 
.0223 
.0246 
.0288 
.0204 
.0338 
.0410 
.0478 
.0548 
.0821 
.0804 
.0788 
.0878 
.0088 
.1002 
.1208 
.1382 
.155 
.185 
.28 
.28 
.31 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
At  time  of  fraotnze. 
=;  11.8  per  cent. 

.58 

Fractured  l'M9  from  neck.    Appearance,  spongy. 
Surface  of  fracture  and  stem^  dark-blue  color. 
Local  contraction,  ^^9  each  side  of  fracture. 

Diameter  at  fracture,  ^'.68.    Area,  .363  square  inch.     Contraction, 
27.4  per  cent. 
Elongation  of  inch  sections,  'M9»,  ''.20*,  ".08,  '^06,  ''.05. 
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TE8T8  OF  IRON,  STEEL^  AND  OTHER  MATERIALS. 


No.  1968. 
Marks,  10-334. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0263  in  6  inches. 
Estimated  temperature,  781^  Fahr. 
Ganged  length,  6". 


AppUedloiwU. 

Ingiiaieaietigtti. 

Reauu^lri. 

TotaL 

Persqnare 
inoh. 

SkmgAtlotD. 

S«U 

PowndM. 
1.000 
6^000 

Fwmdt. 
2.000 
10,000 

0. 

.0034 
.0094 
.0032 
.0010 
.0047 
.0063 
.0060 
.0060 
.00«g 
.0078 
.0078 
.0084 
.00©2 

.Q\m 

.0101 
.0100 
.0116 
.0121 
.0123 
.0138 
.0120 

.oiao  ■ 

.0138 

.otia 

.Otfll 

.0163 

.01."^! 

.0161 

.0168 

.0172 

.0175 

.0175 

.0177 

.0178 

.01  SI 

.O^gg 

.01&7 

.0204 

.020B 

.0210 

.0211 

.0212 

.0*217 

.0210 

.02SS 

.0247 

.0252 

.0257 

.0250 

.0201 

.02^6 

.0l!7|     \ 

.0288 

.o:si3 
.o;!;?7 

.0,106 
.  0:i74 

.o:tgi 

.0.185 
.0388 
.0307 
.0404 
.0408 
.0413 
.0415 
.0417 
.0410 
.0423 
.0428 

Inch. 

0. 

InltiiJ  lQ»d. 
After  1  mlnato. 

D(>, 
IM. 

Do. 

Do. 

ElaMio  lltnLt  (uot  well  defined^ 
After  1  m  hi  lite. 
After  2  mlnutai. 

After  1  mtnntA. 
Alters  mlnntSH. 

After  Imiante. 
A/r*i-  2  iiilntito*. 
After  3  mtnuteft- 
Aft:'er4iniDnt«ft, 
AflflF  5  luUintct*. 

After  1  mlnnte. 
Aft*r  2  III  inn  tm. 
Aftfir  3tultitit«i. 
After!  mtDDtCA. 
After  6  mlnoUw. 

After  1  ttiiatitfe 
After  2  minitt**, 
Af^4^r  ;t  mluDtefu 
A  tYer  4  mlnataii. 
Afler5  mluiitAiL 

After  1  minuta^ 
After  2  lumnt^H. 
Aflc*r3  mlnnte*. 
Arter4  miimt*.'*. 
After  5  minates. 
After  10  minntea. 
After  15  minntes. 
After  20  minntea. 
After  25  minutes. 
After  30  minntee. 
After  35  minntea. 
After  40  minntea. 

0,000 
7,000 
8^000 
0,000 
10,000 

12,000 
14,000 
18,000 
18,000 
20,000 

11,000 
18,000 

32,000 
84,000 

13,000 
HOOO 
18^000 

88,000 
28»000 
80,000 

18,000 
17,000 
18,000 

83;  000 
84,000 
88^000 

10,000 

aolooo 

88,000 
40,000 

21,000 
22,000 

43,000 
44,000 

28.000 
34,000 

48,000 
48,000 

• 

25,000 
26,000 
27.000 

60.000 
52,000 
54,000 

28,000 
20,000 
30,000 

68,000 
68,000 
80,000 

31,000 
32.000 
38,000 
34,000 
35,000 

82.000 
84,000 
66,000 
68.000 
70,000 

80,000 
37.000 

72,000 
74,000 
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No.  196S— Oontinaed. 


Applied  loads. 

In  giuiged  length. 

Heniarlu. 

Total 

Persqiure 

Elongation. 

Set 

PWMdt. 

33,000 
89,000 
40,000 

76.000 
78.000 
80,000 

JfUSh. 

.0482 
.0443 
.0488 
.0526 
.0536 
.0546 
.0552 
.0555 
.0570 
.0677 
.0563 
.0680 
.0612 

Inch. 

After  1  mtnate. 
After  2  minntes. 
After  3  minntes. 
After  4  minatet. 
After  5  minntes. 
After  10  minntes. 
After  15  minntes. 
After  20  minntes. 
After  25  minntes. 
After  60  minntes. 



•••■ 

Hot  test  discontinued. 

Lengtii of  6*inch  section  hot inches..      6.0606 

Length  of  6-inoh  section  oold do  ..^.      6.0346 

Contraction .' do 0260 

Estimated  temperatare  at  close  of  test^  769^  Fahr. 
Total  elongation,  ".036  =  0.7  per  cent. 
Elongation  of  inch  sections,  '^OOJ,  '^00J,  ".01,  ".01,  ".OOJ. 
Minimum  diameter,  ".796.     Area,  .498  square  inch.    Contraction, 
0.4  per  cent. 
Bested  4  days ;  test  then  completed  at  temperature  of  70^  Fahr. 
Gauged  length,  6".035. 
Mean  sectional  area,  .497  square  inch. 


In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Poundt. 
1,000 
6,000 

10,000 

15,000 
20,000 
25.000 
30,000 
85,000 
40,000 

66,000^ 

56,000 
58,000 
60.000 
64,000 
68.000 
72,000 
76,000 

77,62oj 

0 

Poundt. 

Inch. 

0. 

.0012 
.0020 

.0046 

.0064 
.0082 
.0008 
.0116 
.0188 

Inch, 
0. 

InitiBl  load. 

E=20.320,000  pounds  between  5,000  and  40,000 
pounds. 

Bapid  stretching.    New  elastic  limit 
On  orijrinal  area. 
On  reduced  area. 

S«"^*S*;^r£''^  Factored  under  the  maxi- 
=7.6  per  cent  total  elongation. 

0. 

• 

110.000 
110,440 

.05 

.066 

.075 

.10 

.126 

.17 

.26 

.85 



155,040 
155,660 

.88 

Fractured  2".35  from  neck.  Appearance,  granular,  radiating  from 
,  point  in  the  circumference. 

Local  contraction  inappreciable. 

Diameter  at  fracture,  ".76.  Area,  .464  square  inch.  Contraction, 
d,2  per  cent 

Elongation  of  inch  sections,  ".06,  ".08,  ".U*,  ".08,  ".06. 


440  TESTS  OF    lEOKt    STEEL,    AND   OTHER   MATElilALg. 

No.  1972, 
Marks,  10-334. 
Diameter,  "-798. 
Sectional  areaj  .50  square  fueli, 
ExpansioD,  ",0295  in  6  inches. 
Estimated  temperatiirej  867o  Fahn 
Ganged  length,  5^'. 


Applied  toMd*. 

In  KU|C«4  hmg^. 

H«niArkK. 

TsUL 

Moll. 

ElongAtiflO, 

BbU 

PtmndM. 
1,000 
6,000 
10.000 
15,000 
20,000 
i'l.OOO 
22,000 
23,000 
S4.  000 

2.^,  000 

26.000 
?7,000 
28,000 
29,000 
30,000 
31,000 

aa;ooo 

33,000 
34,000 
35,000 

38,  (too 
40.000 
44.000 
48,000 
52,000 
56.000 
57,000 
58,000 
M,OO0 
59,500 
62,  Boo 

2,000 
10.000 
30,000 
30,000 
40,000 
42,000 
44,000 
46,000 
*8,000 
50.000 

la.ooo 

M,0OO 
56,000 
5S,0OO 
80,000 
BS,0OO 
04,000 
«,000 
fl^OOO 
70,000 

72,ooe 

7B,000 
80,000 
88,000 

mi,oQo 

104.000 
112,000 
114.000 
116,000 
11»,000 

n»,ooo 

141,180 

6, 
.0032 

.0102 
.  0125 
.0130 
.0136 
.0146 
.0153 
,0160 
.  0160 
.0181 

.oies 

.0207 

.vm 

.0241 

,0286 
.0312 
.0312 

.o:t6* 

.0*33 
,0199 
.OflgO 
,08«3 
,1146 
.1580 
.1705 
,19)9 
.2317 
.2674 

0. 

XnMiMl  load. 

SluUc  UeuU  {tML  irell  dafluad^. 

Tcntni?  stt^enftli,                                                        i 
At  t\me  of  Itacluie. 

=  8.6  p*F  cent. 

.a 

Fractured  ".50 from  tieck.    Appearance,  silky  j  dark-lilue  color. 

SarfacQ  of  stem,  bine  black. 

Local  contraction  extends  to  the  neck,  and  I'M  fbom  the  place  of 
rapture. 

Diameter  at  fracture,  ".69.  Area,  .374  square  inch.  Oou traction, 
25.2  per  cent 

Elongatiou  of  inch  sections,  ".09,  ".OS,  ".04,  ".05,  ",aO*. 


TESTS  OF  IRON,   STEEL,   AND  OTHER    MATERIALS. 

No.  1SS3. 
Marks,  10-.334. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  .0310  in  6  inches. 
Estimate  temperature,  908^  Fahr. 
Gkinged  length,  &'. 
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Applied  loAds. 

laCMgftdlfiDgtii. 

^ 

ToUl. 

"""VST 

KkmgatloD. 

Set 

POMMtt. 

1,000 
6,000 
10.000 
16^000 
20,000 
26,000 
26.000 
27,000 
28^000 
29.000 
80,000 
81,000 
82,000 
84,000 
86^000 
88,000 
40,000 
42,000 
44»000 
41^000 
48^000 
60,000 
62,000 
64,000 
66,000 
42,800 

Pmrncif. 
2.000 
10,000 
20,000 
90,000 
40,000 
60,000 
62,000 
64,000 
86,000 
68.000 
60,000 
021000 
64.000 
^000 
72.000 
76,000 
80  000 
84,000 
88^000 
92.000 
96.000 
100,000 
104.000 
108,000 
110,000 
117.910 

ituA. 

0. 

.0089 
.0078 
.0108 
.0181 
.0168 
.0188 
.0196 
.0201 
.0216 
.0289 
.0200 
.0206 
.0842 
.0412 
.0408 
.0680 
.0668 
.0766 
.0901 
.1014 
.1168 
.1866 
.1616 
.24 

iflCft. 

0. 

iDitiAllOild. 

Elutifl  limit 

Attimeoffraetare. 
=15.2  per  cent 

.76 

Fractared  2''.65  from  neck.  Appearance,  spongy;  greenish  bine  color. 
Snrfiaioe  of  stem,  bine  black. 

Local  contraction,  V  each  side  of  fi-aotare. 

Diameter  at  fractore,  '^68.  Area,  .363  sqaare  inch.  Contraction, 
27.4  per  cent. 

Elongation  of  inch  sections,  ''.OS,  'M9,  ".SX»,  'M2,  ".06. 


442  TESTS  OF  IRON,  STEEL,   AND  OTHEB  BIATERIALS. 

No.  1054. 
Marks,  10-334. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0387  in  6  inches. 
Estimated  temperature,  1116^  Fahr. 
Ganged  length,  5". 


IngiHiSedlflnctii. 

BflmarkB. 

TotaL 

PersqiiAie 
inch. 

Set. 

Pounds. 
1,000 
5.000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28.000 
24,000 
25.000 
26,000 
27.000 
28.000 
20,000 
80,000 
32,000 
84,000 
36,000 
87.000 
38.000 
39,000 
39,400 
32,000 
0 

Povndt. 
2,000 
10,000 
20.000 
80,000 
32;  000 
84.000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62.000 
64,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
74,000 
76,000 
78,000 
78,800 
76,870 

Jnsk. 

0. 

.0007 
.0108 
.0168 
.0164 
.0176 
.0189 
.0199 
.0211 
.0230 
.0250 
.0278 
.0807 
.0380 
.0866 
.0400 
.0451 
.0504 
.0567 
.0693 
.0859 
.1129 
.1290 
.1628 
.1799 
.2150 

JMCh, 

0. 

Initial  loAd. 
ElMtic  limit. 

Tensile  strength. 
AttimeofftMtaxe. 
=  11.6  percent. 



.68 

Fractured  2".50  from  neck.  Appearance,  spongy  j  dark  blue  with 
purple  cast.    Surface  of  stem,  blue  black. 

Local  contraction,  ".5  each  side  of  fracture. 

Diameter  at  fracture,  ".73.  Area,  .419  square  inch.  Oontraction, 
16.2  per  cent. 

Elongation  of  inch  sections,  ".06,  ".11,  ".22«,  ".14,  ".06. 


TBBTS  OF  IfiON,   STEfiL^  AKD  OTHER  MATERIALS 

ISo.  1963. 
Marks,  10-334. 
Diameter,  '/-7»8. 
Sectional  area,  .60  sqaare  inch. 
Expansion,  ^^0407  iu  6  inches. 
Estimated  temperature,  1170<^  Fahr. 
Oaoged  length,  5'^ 
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AppUed  loads. 

In  ganged  lengtli. 

Bemarks. 

Total. 

Per  square 
indi. 

Set 

Tovndi, 
10,000 

Pounds. 

2,000 

10.000 

20,000 

Inch. 

0. 

.0067 
.0186 
.0140 
.0162 
.0160 
.0181 
.0180 
.0200 
.0211 
.0221 
.0232 
.0242 
.0252 
.0268 
.0278 
.0288 
.0304 
.0817 
.0834 
.0851 
.0371 
.0380 
.0412 
.0484 
.0457 
.0474 
.0401 
.0556 
.0616 
.0660 
.0718 
.0761 
.0804 
.0847 
.0880 
.0028 
.0065 
.1006 
.1046 
.1084 
.1121 
.1161 
.1201 
.1242 
.1278 
.1816 
.1852 
.1802 
.1425 
.1461 
.1408 
•  1535 
.1570 
.1600 
.1651 
.1604 
.1730 
.1778 
.1814 
.1857 
.1898 
.1018 

JfMdk. 
0. 

Initial  load. 

After  1  minute. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 
After  2  minutes. 
After  8  minutes. 
After  4  minutes. 
After  5  minutes. 
After  10  minutes. 
After  15  minutes. 
After  20  minutes. 
After  25  minutes. 
After  30  minutes. 
After  35  minntee. 
After  40  minutes. 
After  45  minutes.    . 
After  50  minutes. 
After  55  minutes. 
After  60  minutes. 
After  65  minutes. 
After  70  minutes. 
After  75  minutes. 
After  80  minutes. 
After  85  minutes. 
After  00  minutes. 
After  05  minutes. 
After  100  minutes. 
After  105  miDutes. 
After  110  minutes. 
After  115  minutes. 
After  120  minutes. 
After  125  minutes. 
After  130  minutes. 
After  135  minutes. 
After  140  minutes. 
After  145  minutes. 
Aft«r  130  minutes. 
After  155  minutes. 
After  160  minutes. 
After  105  minutes. 
After  170  minutes. 
After  175  minutes. 
After  180  mlnntes. 

11,000 

22,000 

12.000 

24,000 

18,000 

26,000 

14,000 

28,000 

16^000 

80,000 

16^000 

82,000 

17,000 

84,000 

18,000 

86^000 

10,000 

88,000 

20,000 

40,000 

Hot  test  discontinued. 


444  TESTS   OF   IRON,   STEEL,   AND   OTHER  MATERIALS. 

No.  1963— Gontmoed. 

Leofftti  of  O-inoh  Motion  hot Inchet..    6.2090 

Length  of  6-iiieh  aection  oold do OL1506 

Contnotion do....      .0125 

Estimated  temperature  at  close  of  test,  1189<^  Fahr. 
Total  eloDgatloDy  ^M6  =  3.2  per  cent. 
Elongation  of  inch  sections,  ".02,  ''.035,  ''.045,  ".04,  ".02. 
Minimum  diameter,  ".782.     Area,  .480  sqnare  inch.     Contraction, 
4.0  per  cent. 
Bested  18  hours,  and  then  test  completed  at  temperature  of  7(P  Fahr. 
Oauged  length,  5".16. 
Mean  sectional  area,  .484  square  inch. 


In  ganged  length. 

Bemarkfl. 

ToUl. 

Per  square 
inch. 

Set. 

Poundt, 
1.000 
6,000 
10,000 

U^OOO 
20,000 

30,000 
85^000 
40,000 
45,000 

4^900 

46,000 
46^500 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
65^000 

Poimdc. 

Ineh. 

0. 

.0014 
.0031 

.0048 
.0065 
.0082 
.0101 
.0118 
.0187 
.0158 
.0160 

Inch. 

0. 

Initial  load. 

B= 29.850.000  pounds  between  6,000 
pounds. 

Elastic  limit. 
On  original  area. 
On  reduced  area. 

After  1  minute. 
After  2  minutes. 
After  3  minutes. 
After  4  mioutes. 
After  6  minutes. 
After  10  minutes. 
After  20  minutes. 
After  40  minutes. 
After  100  minutes. 
After  160  minutes. 
After  220  minutes. 
After  280  minutes. 

Tensile  strength. 
On  original  area. 
On  reduced  area. 
=  7.4  per  cent,  total  elongation. 

and  40,000 

-^0002 

-.0002 

91,000 
95,420 

.0195 

.0250 

.0809 

.0359 

.0406 

.0455 

.0563 

.0668 

.0703 

.0727 

.0730 

.0738 

.0735 

.0737 

.0742 

.0747 

.0751 

.0757 

.0762 

.0762 

.0762 

.0767 

.0602 

.0887 

.0942 

.lOU 

.11 

.12 

.14 

.16 

.19 

.28 

56,000 
57,000 
58,000 
60,000 
60.000 
62.000 
64.000 
06,000 
68,000 
70,000 
72.000 

78,aool; 

0 

147,600 

153,750 

0 

.87 

Fractured  in  head  at  root  of  last  thread.  Appearance,  granular, 
radiating  from  a  point  in  the  circumference. 

Minimum  diameter  of  stem,  ".76.  Area,  .404  square  inch.  Contrac- 
tion, 9.2  per  cent 

Elongation  of  inch  sections,  ".06,  ".07,  ".10,  ".09,  '^06. 


TESTS   OF  IBON;    STEEL^   AND   OTHER  HATEBULS. 
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No.  1966. 
Marks,  10-334.    Diameter,  '^798.    Sectional  area,  .50  square  inch. 
Expansion,  ".04A1  iu  6  inches.    Estimated  temperature,  1262^  Fahr. 
Ganged  length,  5'^ 


Applied  loMls. 

Bemarka. 

TotaL 

Per  square 

Elongation. 

Bet. 

Pounds. 

tooo 

6.000 

POWMlt. 

2,000 
10,000 

Inch. 

0. 

.0051 
.0063 
.0086 
.0097 
.0106 
.0114 
.0149 
.0177 
.0201 
.0216 
.0323 
.0223 
.0225 
.0225 
.0227 
.0229 
.0233 
.0286 
.0288 
.0247 
.0268 
.0262 
.0273 
.0285 
.0208 
.0302 
.0309 
.0316 
.0320 
.0842 
.0860 
.0375 
.0888 
.0889 
.0416 
.0428 
.0436 
.0446 
.0456 
.0471 
.0482 
.0492 
.0490 
.0509 
.0520 
.0531 
.0552 
.0578 
.0509 
.0620 
.0636 
.0652 
.0727 
.0787 
.0842 

Inch. 
0. 

TnitiAlload. 

Elastio  limit  not  determined. 

After  ]  minute. 

After  2  minutes. 

After  8  minutes. 

After  4  minutes. 

After  5  minutes. 

After  10  minutes. 

After  16  minutes. 

After  20  minutes. 

After  26  minutes. 

After  80  minutes. 

After  35  mlnotes. 

After  40  minutes. 

Alter  45  minutes. 

After  50  minutes. 

After  65  minutes. 

After  60  minutes. 

After  65  minutes. 

After  70  minutes. 

After  1  minute. 
After  2  minutes. 
After  8  minutes. 
After  4  minutes. 
After   6  minutes. 
After  10  minutes. 
After  16  minutes. 
After  20  minutes. 
After  25  minutes. 
After  80  minutes.   . 
After  85  minutes. 
After  40  minutes, 
After  45  minutes. 
After  50  minutes. 
After  65  minutes. 
After  60  minutes. 
After  65  minutes. 
After  70  minutes. 

After  1  minute. 
After  2  minutes. 
After  3  minutes. 
After  4  minutes. 
After  5  minutes. 
After  10  minutes. 
After  16  minutes. 
After  20  minutes. 

6,000 
7,000 
8,000 
9.000 
10,000 

12,000 
14,000 
16,000 
18,000 
20,000 

....••. 

11,000 
12,000 
13,000 
14,000 
15,000 

28,000 
24,000 
26.000 
28,000 
80,000 

Hot  test  discontinued. 

^gtb  of  O-inoh  section  hot inches..    6.0M1 

«ngth  of  6-inch  section  cold do...    6.0496 

GonttaeiiOB do...      .0466 

Estimated  temperature  at  close  of  test,  1292^  Fahr.  Total  elongation, 
.05=1.0  per  cent.    Elongation  of  inch  sections,  ''.01,  ''.01,  ''.01,  ".01, 
.01.     Minimum  diameter,  ".7940.     Area,  .495  square  inch.    Oontrac- 
^on,  1.0  per  cent    Test  completed  at  temperature  of  70^  Fahr. 


446  TE6TS  OF  IRON,  STEEL,  AND  OTHER  MATEKIALS. 

fTo.  1965— Oontlnaed. 


AppU«d  losds. 

In  gAUced  length. 

Bemnrka. 

• 

Total. 

Persqiurd 

Elongation. 

Set 

Pounds. 
1,000 
5^000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 

Hooo| 

48,000 

44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
75,000 

75,10o| 

74,500 

POtt«tff. 

lueh. 

0. 

.0015 
.0020 

.0048 
.0050 
.0072 
.0068 
.0101 
.0113 
.0U5 

InOi. 

Initial  load. 

XIaBtioUnill 
On  original  area. 
On  rsdaoed  ana. 

Tenalle  atrength. 
On  original  area. 
On  rednced  area. 
At  time  of  fraotnre. 
is&Operoent. 

88,000 
881880 

Loa 

:..5 

d&U. 

.0150 

.0170 

.0278 

.0310 

.0871 

.0446 

.0630 

.0628 

.0708 

.085 

.006 

.106 

.12 

.18 

.145 

.166 

.10 

.22 

.275 

.33 

.37 

\ 

'"i50.'200"' 
151,720 
168,550 
0 

.4a 

Fractared  2"M  from  neck.  Appearance,  grannlar,  radiating  firoi 
a  point  in  the  oircnmference. 

Local  contraction  hardly  perceptible. 

Diameter  at  'fractnre,  '^85.  Area;  .442  square  inch.  Contractioi 
11.6  per  cent 

Elongation  of  inch  aeotions,  ".05,  ".09,  ".12*,  ".08,  ".08. 


TESTS  OF  IBON,  ST££L,  AND  OTHER  MATEBIALS. 

No.  1967. 
Marks,  10^-334. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0478  in  6  inches. 
Estimated  temperature,  1362^  Fahr. 
Ganged  length,  5". 
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In  ganged  length. 

Benuffks. 

TotsL 

Per  square 

Slongation. 

Set 

Pwndi. 
l.OOO 
2,000 

POttfUb. 

2,000 
4,000 

Jneh. 

0. 

.0082 
.0037 
.0052 
.0058 
.0062 
.0066 
.0069 
.0071 
.0084 
.0092 
.0097 
.0102 
.0105 
.0108 
.0120 
.0129 
.0135 
.0140 
.0146 
.0149 
.0160 
.0171 
.0181 
.0190 
.0196 
.0202 
.0216 
.0232 
.0243 
.0253 
.0264 
.0274 
.0287 
.0310 
.0333 
.0353 
.0381 
.0411 
.0433 
.0478 
.0520 
.0567 
.0614 

Ineh. 
0. 

Inttisllosd. 

After  Iminate. 

After  1  minvte. 
After  2  minutes. 
After  8  minutes. 
Afl«r  4  minutes. 
After  5  minutes. 

Aft»r  1  minute. 
After  2  minutes. 
Aftwr  8  minutes. 
After  4  minutes. 
Aftier  5  minutes. 

After  1  minute. 
After  2  minutos. 
After  8  minutes. 
After  4  minutes. 
After  5  minutes. 

After  1  minute. 
After  2  minutes. 
After  8  minutes. 
After  4  minutes. 
Aft^r  5  minutes. 

After  1  minute. 
After  2  minutes. 
After  3  minutes. 
After  4  minutes. 
After  5  minutes. 

After  1  minute. 
After  2  minutes. 
After  3  minutes. 
Alter  4  minutes. 
After  5  minutes. 
After  6  minutes. 
After  7  minutes. 
After  8  minutes. 
After  9  minutes. 
After  10  minutes. 

8,000 

6,000 

4,000 

8,000 

6,000 

10,000 

6,000 

12,000 

7,000 

14,000 

8,000 

16,000 

Hot  test  discontinued. 

Bar  rested  40  hoars,  and  test  then  completed  at  temperature  of  70^ 
^ahr. 
Total  elongation,  ^^04  ss  0.8  per  cent. 
Elongation  of  inch  sections,  ^OOJ,  ".01,  ".01,  ".01,  ".OOJ. 
Minimum  diameter,  ".791.    Area,  .491  square  inch.    Oontraction,  1.8 
rcent 


448       TESTS  OP  moN,  steel,  and  other  materials. 

No.  1067— Continued. 


•j 


Applied  loads. 

In  jpniced  lenjrth. 

TotaL 

Per  sqQATe 
inch. 

Elongation. 

Set 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 

36^00oJ 

37,000 
38,000 
30,000 
40,000 
42,000 
46,000 
50,000 
54,000 
58,000 
62.000 
66,000 
68,000 

68,20o| 

67,600 
0 

Potmdc 

Inch, 

0. 

.0012 
.0033 
.0055 
.0068 
.0082 
.0006 
.0108 
.0100 
.0139 

Ineh. 
0. 

Initial  loud. 

Slaatio  limit 

On  original  area. 
Onreoaeedarea. 

On  original  area. 

On  rewoed  area. 

At  time  of  fSractnre. 

= 6.4  per  oenu  total  elongation. 

72,000 
73,320 

.0161 

.0103 

.0210 

.0248 

.0360 

.0581 

.0708 

.0881 

.11 

.140 

.20 

.256 

.285 

*"i36,'400" 
138,000 
161,100 
0 

.82 

Fractured  2'^65  from  neck.  Appearance,  granular,  radiating  from  a 
small  dull  spot  at  the  circumference. 

Local  contraction,  l'^5  each  side  of  fracture. 

Diameter  at  fracture,  '^73.  Area,  .419  square  inch.  Oontractiony 
16.2  per  cent 

Elongation  of  inch  sections,  'M)3,  ''.05,  'M6*,  ".06,  ''.03. 


TESTS   OF   IRON,  BTEEL,  AND   OTHER  MATERIALS. 

No,  1951. 
Marks,  1 0-^334. 
Diameter,  ''.798. 
Sectioual  area,  .50  square  iuch. 
Expansion,  ".0486  in  6  inches. 
Estimated  temperature,  13840  Fahr. 
Ganged  length,  5". 
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Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Peraqnare 
inch. 

Elongation. 

Set. 

Founds. 
1,000 
2,000 
3.000 
4,000 
5,000 
0,000 
7,000 
8^000 
9.000 
10,000 
11,000 
12,000 
13,000 
U.O00 
15,000 
16,000 
17,000 
1?,000 
19,000 
20, 000 
20.000 
15,600 
0 

Pounds. 
2.000 
4,000 
6,000 
a  000 
10.000 
12.000 
14,000 
16.000 
18.000 
20,000 
22.  too 
24.000 
26,000 
28,000 
30,000 
82,000 
34.000 
36,000 
38,000 
40.UOO 
41. 200* 
43,900 
0 

Jneh. 

0. 

.0015 
.0037 
.0057 
.0076 
.0095 
.0117 
.0131 
0148 

Inch. 

Initial  load. 
Elaaticlimit 

Tensile  strength. 
At  time  of  f  raotnre. 
=7.6  per  cent. 



.0174 

.0209 
.0254 
.0316 
.0343 
.0403 
.0502 
.0614 
.0740 
.0888 
.1406 
.1773 

^ 

.38 

Fractured  ''.60  from  neck.  Appearance,  sponfjy.  Surface  of  fracture 
and  stem,  darkblne  color. 

Local  contraction  extends  to  the  neck,  and  1"  from  the  fracture. 

Diameter  at  fracture, '^67  Area,  .353  square  inch.  Contraction, 
29.4  per  cent. 

Elongation  of  inch  sections,  ''.05,  ''.02,  ".02,  ".04,  ".25«. 

H.  Ex.  46 29 


W.:-. 


l/v" 
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TESTS  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  1966. 
Harks,  10-334. 
Diameter,  ".798. 
Sectional  area.  .50  square  inch. 
Expansion,  ".0531  in  6  inches. 
Estimated  temperature,  1505^  Fahr. 
Gauged  length,  5". 


AppUed  loads. 

In  ganged  length* 

Remarks. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Pounds. 
1,000 

Pounds. 
2,000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

No  apparent  elastic  limit. 

After2miDnte8. 

After  3  mioutes. 

After  4  miontes. 

After  5  minntes. 

After  1  minute. 
After  2  minntes. 

.0004 
.0005 
.0006 
.0007 
.0015 
.0017 
.0020 
.0031 
.0036 
.0041 
.0043 
.0046 
.0048 
.0050 
.0064 
.0060 
.0073 
.0077 
.0081 
.0003 
.0009 
.0105 
.0110 
.0116 
.0121 
.0130 
.0130 
.0148 
.0155 
.0162 
.0168 
.0183 
.0107 
.0204 
.  0JJ8 
.0223 
.0232 
.0247 
.0261 
.0272 
.0285 
.0297 
.0308 
.0325 
.0341 
.0357 
.0376 
.0390 
.0405 

1,600 

3,000 

2,000 

4,000 



After  1  minnte. 

After  2  minntes. 

After  3  miontes. 

After  4  minntes. 

After  5  minntes. 

2,500 

6,000 

After  1  minute. 

After  2  minntes. 

After  3  minutes. 

After  4  minntes. 

After  5  minutes.                § 

3,000 

«,000 

After  1  minute. 

After  2  minutes. 

A  fter  3  minutes. 
After  4  minutes. 
After5minnteH. 

After  1  minnte. 
After  2  minutes. 
After  3  minutes. 
After  4  minutes. 
After  5  minntes. 

After  1  minnte. 
After  2  minntes. 
After  3  minutes. 
After  4  minutes. 
After  5  minutes. 

After  1  minute. 
After  2  minutes. 
After  3  minntes. 
After  4  minutes. 
After  5  minntes. 

After  1  minute. 
After  2  minutes. 
After  3  minutes. 
After  4  minutes. 
After  6  minutes. 
After  10  minutes. 
After  15  minutes. 
After  20  minntes. 
After  25  minutes. 
After  30  minutes. 
After  35  minutes. 
After  40  minntes. 
After  45  minntes. 
After  50  minntes. 
After  55  minutes. 
After  60  minntes. 

3,aoo 

7,000 

4,000 

8,000 

4.500 

9,000 

5,000 

10,000 

.0477 

.0647 
.0619 
.0690 
.0764 
.0831 
.0900 
.0975 
.1059 
.1141 
.1219 

. 



Hot  test  discontinued. 


TESTS  OF  IKON,  STEEL,  AND  OTHER  MATERIALS.  451 

2^0.  1966.— Oontinued. 

Length  of  6-uich  section  hot inohea..  6.1612 

Length  of  S-inch  section  cold do 6.1076 

Contraction do 0636 

Estimated  temperature  at  close  of  test,  14i94P  Fahr. 
Total  elongation,  ".10  =  2.0  per  cent 
Elongation  of  inch  sections,  ''.01,  ''.02,  ".03,  ".02,  ".02. 
Minimum  diameter,  ".775.    Area,  .472  sqaare  inch.    Contraction,  5.G 
percent.* 
Bested  16  hoars ;  test  then  completed  at  temperature  of  70^  Fahr. 
Gauged  length,  5".10 
Mean  sectional  area,  .490  square  inch. 


Tot«l. 


Ppundi. 
1,000 
6.000 
10,000 
15.000 
20.000 
25,000 

29,500^ 

30,000 
31,000 
32,000 
38.000 
34,000 
35,000 
36,000 
38,000 
40.000 
42,000 
44.000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 

50,060 

58,300 
0 


»d  loads. 

In  ganged  length. 

Bemarks. 

1 

Per  sonare 
incii. 

Poundi. 

Elongation. 

Inch. 
0. 
.0013 

Set. 

Inch. 

0- 

Initial  load. 

ElaaUo  limit. 
On  original  area. 
On  redaoed  area. 

Tensile  strength. 
On  original  section. 
On  redaoed  section. 
At  time  of  firactore. 

.0023 
.0047 
.0064 
.0083 

1    

50,000 



62,500 

.0132 

.0155 

.0184 

.0208 

.0238 

.0269 

.0300 

.0392 

.0508 

.06 

.08 

.09 

.10 

.12 

.18 

.16 

.176 

.22 

.26 

.0027 

1     





..........< 

■"iii'lgo" 

126,130 
151,430 
0 

.38 

Fractured  at  the  middle  of  stem.    Appearance,  granular,  radiating 
from  a  dull  spot  at  the  circumference. 

Local  contraction,  1".6  each  side  of  fracture. 

Diameter  at  fi^acture,  ".70.     Area,  .386  square  inch.    Contraction 
per  cent, 
igation  of  inch  sections,  ".02,  ".06,  ".23*,  ".06,  ".01. 
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TESTS   OF   IKON,  8TEEL,  AND    OTHER   MATERIALS. 


No.  1973. 
Marks,  L0-3o4. 
Diameter,  ".798. 
Soctional  area,  .50  8quai*e  iucb. 
Expansion,  '^0533  in  6  inches. 
Estimated  temperature,  161  lo  Fahr. 
(Janged  length,  5''. 


Applied  loads. 

In  ganged  length. 

SMnarka. 

Total. 

Per  Bqaare 
incli. 

Elongation. 

Set. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6  900 

Pounds. 

2.000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24.000 

26,000 

27,600 

28,000 

28,080 

0 

Inch. 

0. 

.0080 
.0066 
.0094 
.0128 
.0162 
.0194 
.0233 
.0272 
.0316 
.0416 
.0520 
.0710 
.1092 
.1460 
.17 
.94 

Inch. 
0. 

Initial  load. 

No  apparent  elastic  limit 

Tensile  strength. 
=  ia8  per  cent. 

7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
13,800 
14,000 

14.040 
0 

Fractured  at  middle  of  stem.  Appearance,  dull,  silky.  Snrface  of 
fracture  and  stem,  bine  black. 

Local  contraction,  1^'.9  each  side  of  fracture. 

Diameter  at  fracture,  ^^55.  Area,  .238  square  inch.  Oontractiou, 
52.4  per  cent. 

Elongation  of  inch  sections,  ".03,  'M4,  ''.63*,  'MO,  '^04. 


STS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Fo.  1955, 
Marks,  10-^4. 
Diameter,  ''.798. 
Hectioiial  area,  .50  square  inoli. 
ExpaDsion^  ''.0580  in  6  inches. 
Estimated  temperature,  1638^  Fahr. 
Ganged  length,  6". 
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ApplM  loads. 

In  jtsoged  length. 

BcDMrks. 

Total. 

Per  soaare 
mob. 

Elongation. 

Set. 

l>iO 
3,0W» 
,       i!.  5^0 
:i,Qfi\} 
4,000 
5,000 
6,000 
7.00ft 
8*000 
fl,000 
9,300 
0 

Poundt. 
2,000 
3,000 
4,000 
5,000 
6,000 
8,000 
10,000 
12,000 
14.000 
16,000 
18.000 
18,600 
0 

0. 

.0017 
.0038 
.0073 
.0100 
.0136 
.0186 
.0312 
.0468 
.0672 
.1161 
.1653 

1.19 

Inek. 
0. 

Initial  loud. 

Kg  apparent  elaiiic  limit 

Tensile  atrength. 
=  28. 8  per  cent. 

Fractured  2".90  from  neck.  Appearance,  spongy.  Surface  of  fract- 
ure aud  8tem,  blue  color. 

Local  contraction,  1".75  each  side  of  fracture. 

Diatueter  at  fracture,  ".52.  Area,  .212  square  inch.  Oontractiou, 
57,6  per  cent. 

Elongation  of  inch  sections,  ".08,  ".22,  ".71»,  ".13,  ".05. 


\ 


454  TESTS   OP  IRON,    ST1;EL,    AND   OTHER   MATERIALS. 

No.  1956. 
Marks,  10-334. 
Diameter,  ".798. 
Sectional  area,  .50  square  iDch. 
Expansion,  ".0599  in  6  inches. 
Estimated  temperature,  1689^  Fahr. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remark!. 

Total. 

Per  sqaare 
inoli. 

Elongation. 

Set 

Pounds. 
1,000 

Poundd. 
2,000 

Inch. 

0. 

.0008 
.0016 
.0030 
.0049 
.0064 
.0081 
.0104 
.0121 
.0163 
.0178 
.0200 
.0322 
.0467 
.0602 
.0732 
.0867 
.1006 
.1144 
.1278 

Ineh. 
0. 

Initial  load. 

After  1  minnte. 

No  apparent  elastic  limit. 

After  1  minnte. 

Do. 

Do. 

Do. 
After     2  minutea. 
After     8  minntee. 
After   10  minutea. 
After  20  minutes. 
Aft4ir   30  minutes. 
After  40  minutes. 
After  50  minutes. 

1«600 

3,000 

2,000 

4.000 

2,500 

5,000 

I....: 

3,000 

6,000 











After   60  minutes. 

After   70  minutes. 

After   80  minutes. 
After   90  minutes. 
After  100  minutes. 
After  110  minutes. 

.1400 
.1643 



....r 

.1670 
.1813 
.1956 
.2098 

After  120  minutes. 

After  130  minutes. 

After  140  minutes. 
After  150  minutes. 
Aiter  160  minutes. 
Af  cer  170  minutes. 
After  180  minutes. 

.2238 
.2381 
.2529 
.2678 

::  ':: 



:.;.. 





.2826 
.2976 

After  100  minutes. 

After  200  minutes. 



Test  discontinued  and  bar  allowed  to  cool. 

0 

0 

.28 

=  5.6  per  cent. 

Elongation  of  inch  sections,  ".03,  ''.05,  ".08,  ".07,  ".05. 
Minimum  diameter,  ".768.    Area,  .463  square  inch.     Contraction, 
7.4  per  cent. 
Bar  rested  115  hours  and  tost  completed  at  temperature  of  70^. 
Gauged  length,  5".28. 
Mean  sectional  area,  .473  square  inch. 


tESTS  OF   IRON,  STEEL,  AND   OTHER  MATERIALS.  456 

No.  1956— Continued. 


AppUed  loads. 

In  gsneed  length. 

BemarkA. 

Total. 

PersaoAre 
inch. 

Elongation. 

Set. 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 

26,200 

25,500 
26,000 
27,000 
28,000 
29,000 
80,000 
82,000 
84,000 
86,000 
38.000 
40.000 
42.000 
44.000 
46,000 
48,000 
50,000 

51, 050  j 

0      ^ 

Pownds. 

Inch. 

0. 

.OOU 
.0032 
.0060 
.0069 
.0090 

Ineh. 
0. 

Initial  load. 

i;=28,620,000  lbs.  between  6,000  and  25,000  lbs. 

BlasticUmit. 
On  orisinal  area. 
On  redooed  area. 

Tensile  strength. 
On  original  area. 
On  redbeed  area. 

52,400 
56,600 

Loa 

dfeU. 

.0146 

.0162 

.0228 

.0290 

.0360 

.0428 

.0551 

.0670 

.0827 

.0065 

.1150 

.1835 

.16 

.19 

.33 

.80 

.48 

.  .. 



108.100 

110.260 

0 

.70 

Fractured  2''.45  from  neck.  Appearance,  granular,  radiating  from  a 
dull  spot  at  the  circumference. 

Local  contraction,  l'^25  and  2' '.00  on  either  side  of  fracture. 

Diameter  at  fracture,  ''.68.  Area,  .303  square  inch.  Contraction, 
27.4  per  cent. 

Elongation  of  inch  sections,  ''.05,  'MO,  ".29»,  ".19,  ".07. 


;i 
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456  TESTS   OF   IRON,    STEEL,    AND    OTHER   MATEEIALS. 

No.  1964. 
Marks,  10-334. 
Diameter,  ".798. 
Sectional  area,  .50  HqnareiDcb. 
Expansion,  ''.0597  in  C  inches. 
Estimated  temperature,  1094^  Fahr. 
Gauged  length,  5". 


Applied  loads. 


Total. 


Poundt. 
hOOO 


1,000 


2,000 


3,000 


Per  square 
inch. 


Elongation. 


Pottndi. 
2,000 


2,000 


4,000 


6,000 


In  ganged  length. 


Inch. 


.0016 
.0028 
.00.8 
.0043 
.0048 
.0U55 
.0058 
.0064 
.0069 
.0074 
.0093 
.0107 
.0120 
.0134 
.0145 
.0156 
.0166 
.0174 
.0182 
.0189 
.0213 
.  0228 
.0243 
.0256 
.0266 
.0275 
.0285 
.0311 
.0361 
.0389 
.04'J5 
.0449 
.0576 
.0503 
.0527 
.0549 
.0573 
.0590 
.0682 
.0778 
.0887 
.1005 
.1097 
.1187 


Set 


Inch. 
0. 


Kemarks. 


Initial  load. 

Xo  apparent  elastic  limit. 
After  I  mmate. 
After  2  minutes. 
After  3  minutes. 
After  4  minutes. 
After  5  minutes. 
After  6  minutes. 
After  7  minutes. 
After  8  minutes. 
After  9  minutes. 
After  10  minutes. 
After  15  minutes. 
After  20  minutes. 
After  25  minutes. 
After  30  miDutes. 
After  35  minntes. 
After  40  minntes. 
After  45  minntes. 
After  50  minntes. 
After  55  minutes. 
After  60  minutes. 


After  1 
After  2 
After  3 
After  4 
After  6 
After  6 


minnte. 

minntes. 

minutes. 

minutes. 

minntes. 

minutes. 


After  1  minnte. 
After  2  minutes. 
After  3  minutes. 
After  4  minutes. 
After  6  minutes. 
After  0  minutes. 
After  7  minutes. 
After  H  minutes. 
After  0  minntes. 
After  10  minntes. 
After  15  minutes. 
After  20  minutes. 
After  25  minutes. 
After  30  minntes. 
After  35  minutes. 
After  40  minutes. 


Hot  test  discontinued. 

Length  of  6-inch  section,  hot inches..    6. 1< 

Lengtli  of6-inch  section,  cold do 6,1< 

Contraction do....    0.*^' 

Estimated  temperature  at  close  of  t^st,  1764°  Fahr. 
Total  elongation,  ".10  =  2.0  per  cent. 
Elongation  of  inch  sections,  ".01,  ".03,  ".03,  ".02,  ".01. 
Minimum  diameter,  ".7873.    Area,  .487  square  inch.    Oontracti< 
2.6  per  cent. 
Rested  40  hours  and  test  then  completed  at  temperature  of  76<3  Fi 


TESTS   OP   IRON,    STEEL   AND   OTHER   MATERIALS. 
No.  1964— Continued. 
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Applied  loads. 


In  gaaged  length. 


Total.    j^'^TJJ^^^'^iEloncatloii.i       Set. 


Remarks. 


Pounds.      Pound*. 

1.000 

5,000 
10,000 
15. 000 
20, 000 
25,000 

so.ooo) 


29,060 
29,600 
30.000 
31,000 
32.000 
33.000 
34.000 
36.000 
38,000 
40,000 
42,000 
44.0)0 
46,000 
4S.O0O 
50.000 
52.000 
64,000 
56.000 
57.000 

57, 180 1 

65,800 
0 


00,000 
61,000 


Inch. 

0. 

.0038 
.0063 
.0088 
.9000 
.0115 
.  0132 


Inch. 


Load  fell. 


114, 360 

117,410 

144.040 

0 


.0212 

.0237 

.0258 

.0322 

.0302 

.0438 

.0406 

.0601 

.0716 

.0826 

.0060 

.1104 

.1271 

.15 

.17 

.20 

.25 

.30 

.38 

.46 


.60 


Initial  load. 


Elastic  limit. 
On  original 
On  reduced 


Tensile  strength. 
On  original  area. 
On  rednoed  area. 
At  time  of  fraotare. 
=  12.0  per  cent. 


Fractured  at  middle  of  stem.  Appearance,  granalar,  radiating  from 
a  dull  spot  in  the  circamference. 

Local  contraction,  ."15  each  side  of  fracture. 

Diameter  at  fracture,  ".70.  Area,  .385  square  inch.  Contraction, 
23.0  per  cent. 

Elongation  of  inch  sections,  ''.04,  'MO,  ".29*,  ".12,  ".05. 


RE-TESTS  AT  HIGH  TEMPERATURES 


OF 


SPECIMENS  FROM  A  WROUGHTIRON  BAR. 


ORIGINAL  TESTS  MADE  SEVEN  YEARS  PREVIOUS,  AT  WHICH  TIME  THE 

METAL  EXHIBITED   AN   ELASTIC   LIMIT  OF  ;«,000  POUNDS  PER 

SQUARE  INCH,  AND  WAS  LOADED  WITH  42,320  POUNDS 

PER  SQUARE  INCH,  WHICH   ELONGATED  THE 

METAL    r>.*>    PER    CENT. 
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4fi0  TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS* 

No.  1912. 

Wrought  iron  A. 

Diameter,  ".798. 
Hectional  area,  .50  square  iuch. 
Temperature,  70°  Fahr. 
Guaged  length,  5". 


Applied  loads. 

la  ganged  length. 

Renuffka. 

Total. 

Pounds. 
1,000 
5  000 

Per  sqoare 
IncD. 

Elongation. 

Set. 

Pounds. 

2,000 

10.000 

20, 000 

!tA  ono 

Inch. 

0. 

.0014 
.0032 
.0051 
.0070 
.0076 
.0078 
.0080 
.0088 
0106 
.0133 
.0205 
.03 
.05 
.12 
.18 
.26 
.38 

Inch. 
0. 

Initialload. 

B  =  26.820,000  Iba.  between  6.000  and  ^m  Dm. 

Elastio  limit. 

TfAfdle  strength. 
At  time  of  fraotare. 
=  9.8peroent. 

10,000 
15,  000 

20,  000            40, 000 
2U000    1        42,000 
22,000            44.000 
22  500            45  000 

—.0001 

2a,  000            46, 000 

23,  500             47, 000 

24,  OOO            48, 000 

25,  000            60, 000 
20  000    :        52.  000 

.0115 

27, 000    1        54,  000 

28, 000            5C,  000 
29,  UOO            58,  000 

30, 000             60,  000 

30  590             61. 180 

28  400             83  040 

'o                 0 

.49 

Fractured  ".40  from  neck.    Appearance,  fibrous,  trace  of  granulation. 
Local  contraction  extends  to  the  neck,  and  ".80  from  fracture. 
Diameter  at  fracture,  ".66.     Area,  .342  square  inch.     Oontraction, 
31.6  per  cent. 
Elongation  of  inch  sections,  ".26*,  ''.07,  ".06,  ".05,  ".05. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  1920. 
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Wrought  iron  A. 

Diameter,  ".798. 
Sectional  area,  .5()  square  inch. 
Expansion,  '^0096  in  6  inches. 
Estimated  temperature,  308^  Fahr. 
Gauged  length,  &'. 


Applied  loadB. 


Total. 


Pounda. 
1,000 
6,000 
10,000 
15,000 
25,000 
26,000 
27,000 
27,400 


27, 400 
28,000 
29,000 
30.000 
31,000 
32,UO0 
33,000 
33,200 
0 


Per  aqaare 
inoli. 


Pounds. 

2,000 
10,000 
20.000 
30,000 
50,000 
52.  (KM) 
54,000 
54,S00 


In  gaaged  lenc:th. 


KlongRtion. 


Inch. 

0. 

.002« 
.0036 
.0052 
.0060 
.0071 
.0080 


Set 


Inch. 
0. 


Load  fell. 


54,800 

.0127 

56,000 

.0544 

58.000 

.0674 

60,000 

.0925 

62,000 

.1585 

64.000 

.17:J4 

66.000 

.2144 

66,400 

.2289 

0 

.41 

Remftrks. 


Initial  load. 


BlMtio  limit 


Throbs. 


Tensile  strength. 
=  8.2  per  cent 


Fractured  ".^5  from  neck.  Appeaiauce,  fibrous;  no  change  in  color. 
Surface  of  stem  straw  color. 

lx)cal  contraction  extends  to  the  neck,  and  1".00  from  the  fracture. 

Diameter  at  fracture,  ".7Ii  Area,  .396  square  inch.  Contraction, 
20.8  per  cent. 

Elongation  of  inch  sections,  ^'.03,  ''.05,  ''.05,  ".08,  ".20». 


^H  462  TESTS   OF   IBON,    STEEL,    AKD   OTHEE   MATEBIALS. 

^K  So.  1013. 

^^V.  Wrought  iron  A, 

P 


Diauieter,  ".798. 
8«ctioual  area,  .5(^  square  iuch,  . 
Expansion,  ".0202  in  6  inches. 
Estimated  temperature,  STO^Fabr, 
Gauged  length,  5". 


At»pUcil  londa. 


ToliiU 


Pei'dquare 
inch. 


! 


jo,  vm 

21.  (MM) 

22.  Wi" 

!M,  Uflfl 

27,  onti 

:i'^  oo[i 
."til.  <MKi 

'H,  100 
0 


Povmh. 
2,000 
10,000 
20,000 
30, 000 
40.000 
42, 000 
44.000 
46,000 
48, 000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64, 000 
66,000 
68,000 
70,000 
83,780 
0 


L 


In  isaiiged  length. 

KemM-kn. 

Elongation. 

Iwh. 

0. 

.0034 
.0049 
.0074 
.0096 
.0102 
.0105 
.  0115 
.0125 
.0182 
.0345 

'  Set. 

Inch. 
0. 

Initmlldad. 

Kinetic-  UmiL 

At  tiiii4v  of  fnictart^ 

=  13. i>  i>er  I'PDt.                                                             1 

.0533 

.0819 

.1106 

.1444 

.1953 

.27 

.355 

.535 

.65 

Fnictured  at  middle  of  stem.  Ai>j>earaiice,  flbrons,  darfe-purple 
color.     Surface  of  stem,  straw  color  with  iinrple  hue. 

LtMial  cohtraction,  ".70  each  sidi^  of  fracture. 

Diameter  at  fracture,  ".72.  Area,  .407  Rquare  luvh.  Cotitnxction, 
IBM  per  cent. 

Elongation  of  inch  sections,  ".08,  M5,  ",25*,  ".iO,  ".08. 


I  ■ 


.1 


TESTS   OF   IRON,    STEEL,    AND,  OTHER  MATERULS. 

No.  1915. 

Wrought  iron  A. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0250  in  6  inches. 
Estimated  temperature,  689o  Fahr. 
Ganged  length,  5". 
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Applied  loads. 


Total. 


Per  Bqnare 
inch. 


-I- 


In  gauged  length. 


Elongation.        Set. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23, 000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
0 


Pouiid». 
2,C0« 
10, 000 
20, 000 
30,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50, 000 
52,000 
54,200 
50,000 
58,000 
60,000 
62,000 
0 


Inch. 

0. 
.0031 
.0040 
.0076 
.0111 
.0121 
.0131 
.0145 
.0180 
.0304 
.0638 
.0874 
.1259 
.1780 
.2732 
.475 
.64 


Inch. 
0. 


Bemarka. 


Initi»llo«d. 


Elastic  limit 


Tensile  strength. 
=  12.8  per  cent 


Fractured  l^^OOirom  neck.  Appearance,  fibrous  oblique;  dark-blue 
color.    Surface  of  stem,  dark  blue  with  a  bronze  cast. 

Local  contraction,  1".00  each  side  of  fracture. 

Diameter  at  fracture,  ''.71.  Area,  .396  square  inch.  Contraction, 
20.8  per  cent. 

Elongation  of  inch  sections,  ".28*,  ".13,  'MO,  ".08,  ".06. 


464  TESTS   OF    IRON,  STEEL,  ANU    OTllEH    MATERIALS. 

No.  mm 

Wrought  iron  A, 

Diameter,  ".798. 
Sectiona]  area,  .50  square  inch. 
Expansion,  ".0331  in  G  inches. 
Estimated  temperature,  889^  Fahr- 
Gauged  length,  6". 


AppHiH^  itxa.d». 

III  £Bi]j^  leofth. 

BMD^k»> 

TotaL      ^•LT"* 

Elongation. 

Set. 

Pounds. 

1,000 

5,000 

10,000 

15,000 

Pwnd*. 

2,000 
10,000 
20,000 
30.000 

Inch. 

0. 

.0047 
.0071 
.0103 
.0113 
.  0124 
.0131 
.0146 
.0178 
.0251 
.0485 
.0813 
.1321 
.2314 
.41 

Ineh,' 
0. 

Inltiallowi 
EUflUolliiiJt. 

At  finieflf  fractarw* 
^IS.Sp^r  eenL 

16,000    i        32,000 
17, 000    1        34, 000 
18, 000            36. 000 
19, 000    1        38,  000 

20, 000    !        40, 000 

21,000    '        42,000 

22, 000            44, 000 

23,000             46,000 

24, 000            48, 000 

2r>,  OUO            50. 000 

26, 000             .52, 000 

23,  700    1        61, 560 

0        •            0 

.79 

FnMJtured    1".00  from  neck.    Appearance,  fibrous^    Surfaces,  hlvd 
black. 

Local  contraction,  ".8  each  side  of  fracture. 

Diameter  at  fracture,  ".70.     Area,  .385  square  inch.     Contracticj 
23.0  per  cent. 

Elongation  of  inch  sections,  ''.28*,  ",L^Oj  ",13,  'MO,  ",08, 


TESTS   OP   IRON,    STEEL,    AND    OTHER    MATERIALS. 
No.  1917. 

Wrought  iron  A, 

Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0  J72  in  6  inches. 
E8timat<»d  temperature,  99  L^  Fahr. 
Gauged  length,  5". 
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Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Pounds. 
1,000 
^000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 

Per  aquare 
inch. 

Elongation. 

S«t. 

Pounds. 
2,000 
10,000 
20,000 
22,000 
24,000 
26.000 
28,000 
30,000 
32,000 
34,000 
.<ta  000 

Inch, 

0. 

.0<M7 
.0082 
.0091 
.0103 
.0126 
.0143 
.0212 
.0426 
.0777 
.1456 
.30 

0. 

Initialload. 
Elastic  Umit. 

18  5X0    1        .^7  IfiO 

Tensile  strength. 

is)  700 

45,910 
0 

At  time  of  fraotare. 

0 

.95 

=  19.0  per  cent. 

Fractured  2'.'.75  from  neck.  Appearance,  fibrous.  Surfaces  of  fracture 
and  stem,  blue  black. 

Lociil  contraction,  1".3  each  side  of  fracture. 

Diameter  at  fracture,  '\^.  Area,  .342  square  inch.  Contraction, 
31.6  per  cent. 

Elongation  of  inch  sections,  ".05,  'M3,  '^42*,  ''.28,  ''.07. 

H.  Ex.  46 30 


466  TESTS   0¥   lEON,  STEEL,  AKD    OTHER   MATERIALS. 

No.  1914. 

Wrought  iron  A. 
Dlaraeter,  ^'.798. 
SectioDal  area,  .50  square  iaeh. 
Espansitm,  ".0142  in  0  iuchea. 
EBiiciiiited  tetniH^rattire,  1164^  Fahr. 
Gauged  leagtb,  5"- 


Ap|iU«d1o«dA. 

lagBDSedleogtlL      , 

i 

TotA]. 

inch. 

SeL 

AemiurluL                                   ^\| 

Found*. 

1,000 

s.ooo 

3.U0O 
4,000 
5^000 
ft,  000 
1      7,000 
fl,000    ' 
ft.  000 
Kr.ooo 

10,420 

10,200 
0 

Pmitidt. 
2,*hJ0 

4.  one 

fl,000 
g.000 
IW.ODO 
12,  000 
1^000 
15,000 

laooo 

20.0titi 
20,  ^0  i 

6 

TfwK 
0. 
,001fl 

.Ol<4« 

,0001 
.QUI 
.0H7 
.023& 
.0534 
.1*4* 

InitiHUoud, 

i 

Elnntt^  Ilmft                                                                1 

— 

—  10.4  pt»r  c^'UU                                                                  i 

Fiiicturett  2^\B  from  neck.  Appearance,  fibrous;  surface  of  fnMjtur 
aud  t^tem,  blue  black. 

Loi^al  cotJtractioD,  '^".00  each  aide  of  fracture, 

Diameter  at  fracture,  ".61,  Area,  .322  square  iucli.  Ooiitractiui 
SiiXi  per  cent. 

ElODgation  of  inch  sections,  ".07,  ".27,  ".48*,  ",13,  ".02. 


T£STS  OF  IBON,  STEEL,  AND  OTHEK  MATERIALS. 

No.  1918. 

Wrought  irony  A. 
Diameter,  ''.798. 
Sectional  area,  .50  square  iucb. 
Expansion,  ''.0500  in  6  inches. 
Estimated  temperatnre,  1322^  Fahr. 
Oauged  length,  5". 
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Applied  loadft. 

In  ganged  length. 

BMDHka. 

TotoL 

Persqniire 
inch. 

Elongntion. 

F0Wld9. 

1,000 
1,500 
2,000 
2,600 
3,000 
3.500 
4,.  000 
4,500 
5.000 
5,500 
6.000 
O.-'iOO 
7,000 
7,270 
7.000 
0 

PoundM, 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,  (KH) 
14,540 

Ineh. 

0. 

.0016 
.0028 
.0044 
.0055 
.0070 
.0088 
.0104 
.0130 
>0167 
.0247 
.0383 
.0627 
.1276 
.32 

Inch. 
0. 

InitiAlload. 

ElMtto  limit 

Tensile  etrengtb. 

Obaerration  while  load  was  filing. 

sl&4  per  cent. 

0 

.02 

.1./"  ... 

Fractured  2".70  from  neck.  Appearance,  fibrous.  Surfaces  of  fract- 
ure and  stem,  blue  black. 

Local  contraction,  1".6  each  side  of  fracture. 

Diameter  at  fracture,  ".61.  Area,  .292  square  inch.  Oontractiony 
41.0  per  cent. 

Elongation  of  inch  sections,  ".03,  ".26,  ".53*,  ".08,  ".02. 


ft'. 
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b?;>t^'i».     :   468  TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.    1019. 

Wroitght  iron^  A. 

Diameter,  ".794. 

Sectional  area,  .495  square  inch. 
ExpauHiou,  ".0605  in  6  inches. 
Estimated  temperature,  1568<^  Fahr. 
Ganged  length,  6". 


Total. 


Pound*. 
1,000 
1,500 
2,000 
2,500 
3,000 
3.180 
0 


llosdB. 

?er  square 
inch. 

In  gauge 
Elonj;ation. 

dleoKtb. 
Set 

,                           B«iiiark9. 

Pound*. 
2, 020 
3,030 

'        0. 

.0032 

.0085 
1          .0309 

.0419 
1          .0928 

.60 
1 

Inch. 
0, 

Initial  load. 

No  apparent  elaatio  limit. 

Tensile  strength. 
=  12.0  percent. 

4.040 



5  050 

6,000 

6,420 

0 

Fractured  2".5  from  neck.  Appearance,  fibrous,  spongy.  Surface 
cracks  in  vicinity  of  place  of  rupture.  Surfaces  of  fracture  and  stem, 
blue-black. 

Local  contraction,  l'^4  each  side  of  fracture. 

Diameter  at  fracture,  ".65.  Area,  .332  square  inch.  Contractioui 
32.9  per  cent. 

Elongation  of  inch  sections,  ".01,  ".15,  ".38»,  ".04,  ".02. 


TESTS   OF    IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  1826. 

Wrought  iron^  MB^. 

Diameter,  ''.798. 
Sectional  are^,  .50  square  inch. 
Expansion,  ".0062  in  6  inches. 
Estimated  temperatore,  195^  Fahr. 
Ganged  length,  6". 
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Applied  loads. 


Total. 


Per  Baoare 
inch. 


Blongatlon. 


In  ganged  length. 


Set 


Remarka. 


Pound$. 
1.000 
10,000 
11,000 
12,000 
IS.  000 
13,400 


13.000 

14.000 
1^000 
16. 000 
17,000 
18,000 
19.000 
290,000 
21,000 
22,000 
23,000 
24,000 
25.000 
25,780 
23,700 
0 


Pwmdt, 
2,000 
20,000 
22,000 
24,000 
26,000 
26,800 


0. 

.0024 
.0028 
.0081 


IndL 
0. 


Inftialload. 


ElaatioUmlk 


Load  fen. 


2€,000| 

.0147 
.0384 

28,000 

.0425 

30.000 

.0741 

32,000 

.0936 

84,000 

.1056 

38.000 

.1308 

88.000 

.1472 

40,000 

.17 

42,000 

.20 

44,000 

.24 

46,000 

.266 

48,000 

.30 

50,000 

.465 

51.560 

.68 

81,160 
0 

.86 

Throbs. 


Tensile  strength. 
At  time  of  frMtnre. 
=  17.2  per  cent. 


Fractured  ".90  from  neck.    Appearance,  fibrous. 
Local  contraction,  ".9  each  side  of  fracture. 

Diameter  at  fracture,  ".61.    Area,  .292  square  inch.    Contraction, 
41.6  per  cent. 
Elongation  of  inch  sections,  ".07,  ".10,  ".15,  ".16,  ".38». 


TESTS    OF    IRON,  STEEL,  AND   OTHER    MATERIALS. 
No.  1826. 

Wrought  irotij  MB^ 

Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0125  in  6  inches. 
Estimated  temperature,  379o  Fahr. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

BemaikB. 

TotaL 

Per  square 
inch. 

Blongation. 

Set. 

Poundt. 
1.000 
10,000 
11,000 
12.000 
13,000 

12,500 

13,000 
14,000 
15.000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
28,000 
30.000 
30, 400 
31,000 
32,000 
32,300 
30,800 
0 

Poundt, 
2,000 

20,000 
22,000 
24,000 
26,000 

Loa 

26,000j 

26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44.000 
46.000 
48,000 
50,000 
52,000 
56,000 
60,000 
60,800 
62,000 
64,000 
64,600 
87,250 
0 

Inch, 

0. 

.0030 
.0035 
.0041 
.0055 

dfeU. 

.0165 

.0235 

.0240 

.0390 

.0524 

.0678 

.0776 

.0901 

.1035 

.1171 

.1331 

.1501 

.1701 

.1886 

.2111 

.2301 

.305 

.385 

.43 

.515 

.645 

.76 

Inch, 
0. 

Initial  load. 
Elaetio  limit 

Throbs. 

Tensile  strength.                                                    , 
At  time  of  fracture. 
=17.0  per  cent 

.85 

Fractured  '^90  from  neck.  Appearance,  fibrous;  oblique  60^,  Xo 
change  in  color.    Surface  of  stem,  mottled  straw  color. 

Local  contraction,  ".1  each  side  of  fi*acture. 

Diameter  at  fracture,  ''.67.  Area,  .353  square  inch.  Contraction, 
29.4  per  cent. 

Elongation  of  inch  sections,  'MS,  'M3,  ".U,  ".16,  ".29». 


TESTS    OF    IRON,    STEKL,    AND    OTHER   MATERIALS. 

No.  1824. 

Wrought  tron,  MB^, 

Diameter,  ''.798. 
Seotional  area,  .50  square  iucb. 
ExpansioD,  ''.0200  iu  6  inches. 
Estimated  temperature,  565^  Fahr. 
Gauged  length,  5". 
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Applied  loAdfi. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inoQ. 

Elongation. 

Set. 

Pounds. 

1,000 
5,000 
8,000 
7,000 
8,000 
9,000 
10,008 
11,000 
12,000 
13,000 
14.000 
15,000 
18,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
28,000 
27.000 
28,000 
29,000 
30,000 
31,000 
31.180 
29,200 
0 

Potmds, 

2,000 
10.000 
12,000 

•    14,000 
18,000 
18,000 
20.000 
22,000 
24,000 
28,000 
28,000 
30,000 
32.000 
34,000 
88,000 
38,000 
40,000 
42,000 
44,000 

:   48.000 
48.000 
50,000 
52,000 
54.000 
58.000 
58,000 
80,000 
82,000 
82.380 
80,440 
0 

Inchei, 
0. 

.0014 

.0020 

.0027 

.0033 

.0058 

.0093 

.0155 

.0267 

.0387 

.0642 

.0683 

.0870 

.1005 

.1148 

.1322 

.1523 

.175 

.195 

.225 

.25 

.285 

.32 

.38 

.435 

.61 

.805 

.795 

.89 

Inch. 
0. 

Initialload. 
Elastic  limit. 

Tenaile  atrength. 
At  time  of  fracture. 
=  20.8  percent. 

1.04 

Fractured  2".75  from  neck.  Appearance,  fibrous ;  oblique  55^;  dark- 
purple  color.    Surface  of  stem,  light-blue  color. 

Local  contraction,  ".7  each  side  of  fracture. 

Diameter  at  fracture,  ".68.  Area,  .363  square  inch.  Contraction, 
27.4  per  cent. 

Elongation  of  inch  sections,  ".14,  ".20,  ".35*,  ".18,  ".17. 


472  TESTS   OF    IKON,    STEEL,    AND    OTUER    MATEHlALfi* 

No,  1827, 

Wrmi§ht  trrt«,  Jf  Br. 

Diameter,  ".798. 
Sectional  area,  .50  aquiue  inch. 
Expansiou,  ".0300  in  6  inclie^. 
Estimated  temperature,  8l3cj  Pahr, 
Gauged  leugth,  5". 


Applied  loads. 


In  (laagtd  ionjplli. 


Total.      l^^„y^«iElongatioQ. 


Pound* 
l,uOU 
5,000 
6.000 
7.000 
8,000 
9,000 
10, 0'»0 
11,000 
12.000 
13,000 
14.000 
15.000 
10.4)00 
17, 000 
18.000 
19,000 
20.000 
21,000 
21,790 
14,  000 
0 


Poundg. 
2,  000 
10,000 
12,000 
14.000 
]<l,000 
18,000 
20,000 
22,000 
24. 0<^ 
20.  000 
28,  000 
30.000 
32.000 
.'{4,000 
30,000 
38.000 
40.000 
42.000 
43.  580 
49,470 
^    0 


Rflnoftrfcii. 


Inehe$.  Inch^ 

0.  0. 

.OOli^ 

.0025      ... 

.0030  ........ 

.0050  ...,,,.. 

.0107  .„,„,„ 

.0179  .,.,,<.. 

.0287 

.040* 

.0571    '    ,.. 

.074C      

.0960  ...,.,,.. 

.1144        ,. 

.1374  .-..,.„ 

.1662      .__   

.2041        ... . 

.2747      

.376  

.60  


IhIUaI  load. 


ElHtIo  lUa\U 


Tt^JiiHa  atrenirth. 
A  L  llnio  rtf  TraiTiiire, 
=  27.G' pur  cent. 


Fractured  2".75  from  iif-clc.     AppearaiiCL^,  ftbrous.     Surface  of  et 
and  fracture,  blue-black  (tolor. 

Local  contraction,  ".9  eai;h  sidt?  oi'  fnirture. 

Diameter  at  fnicture,  "JiO.     Area,   .283  square 
43.4  per  cent. 

Elongation  of  inch  sections,  M9,  '',52»j  ".40,  'M7,  'MO, 


mcli.     (vOittra^tic 


TESTS   OF   IKON,   BTEEL,    AND    OTHER    ftATERlALS. 
:So.  1900. 

Wrought  trotij  B, 

Diameter,  ".798. 

Sectional  area,  .60  square  inch. 

Temperature,  70°  Fahr. 

Gauged  lengtb,  5".  * 
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L 


Applied  loads. 


Total. 


I  Per  square 


Po:tnds. 
1.000 
5.000 
10,000 
11,000 
12, 000 
13,000 
14,000 
15.000 
15, 280 


15,000 
16.000 
17,000 
1«,U00 
10, 000 
20,000 
21.000 
22,000 
23,000 
23,500 
23,570 
19,100 
0 


squa] 
Dcn. 


iDc' 


In  ganged  length. 
Elongation. 


Pounds. 
2,000 
10,000 
20,000 
22.000 
24,000 
26,000 
28,000 
30,000 
30,560 


Set 


Inch. 
0. 

.0013 
.0029 
.0032 
.0035 
.0038 
.0048 
.0047 


Inehet. 
0. 


Load  fell. 


30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
47,000 
47, 140 
83,410 
0 


.1127 

.1376 

.1730 

.2135 

.265 

.335 

.425 

.536 

.78 

1.04 

1.32 


1.70 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
At  time  of  fhiotnre. 
=  34.0  per  cent 


Fractured  3"  from  the  neck.    Appearance,  fibrous. 
Local  contraction,  1"  each  side  of  fracture. 

Diameter  at  fracture,  ".54.    Area,  .229  square  inch.    Contraction,  54.2 
per  cent. 

Elongation  of  inch  sections,  ''.23,  ".35,  ".62*,  ".28,  ".22. 


I 


474  TESTy   OF*iHUN,    S^TEKL,    AND   OTHEE    MATERIALS. 

Wroiif/ht  iron^  E, 

Diameter,  *\VJS. 
Setitiorml  area,  .5^^  Hqujwe  iudi. 
ExpaiiHioi),  '^(K>^U  ill  G  ]nckie8. 
EstimatecJ  tt^rapemtiire,  179o  Fabr. 
Gftiiged  length  J  o". 


Appllpd 


Tt'Ul. 

Per  atiuar 

Ptaundt, 

PiUitid*. 

1.000 

y,  iiiiO 

U.SdO 

S(!i.  tOl> 

15,  WMl 

:m,  ow) 

lfl,t>00 

A2,  (lOO 

JT.tM* 

:^uo<:4 

l^OOi) 

Hfi,  (HNI 

iei<HMi 

:tS,  iMw> 

ao.ooo 

W,  [H)0 

2L000 

i:;,  «)o 

SSI  000 

44,  0(10 

33,000 

4(i,  1KI0 

23,600 

47.  'JWJ 

0 

0 

liigiiq««dl«0h. 

Rfniftrka. 

HtuugHtLon. 

SH. 

.fill  1 7 
J01£k 

.  mis 

.^737 

.  [fir, 

■Mt 

0. 

InitlAl  lout. 

ElibitJc  limlL 

-- -- 

1 

^^  ,,..- ^^,. 

1 

1.2^ 


:;;! 


Fractnred  1".40  from  ueck.    Appearance,  fibrous.     Ko  change 
color; 

Local  COD  tract! ou,  V*J25  eiich  side  of  fracture^ 

Diameter  at  fracturei  "-5S,    Area,  .264  square  inch,    GoiitracttOTi,  47 J 
per  cent. 

Elongation  of  incb  sections,  'MT,  MS,  'M8,  ",38^  ",3^, 


r 


TESTS   OP    mON,  STEEL,  AND   OTHER   MATERIALS. 
No.  1862. 

Wrought  irony  B. 

Diameter,  .'^7^8. 
SecdoDal  area,  .50  square  inch. 
Expafision,  ^'.0064  in  6  iucbes. 
Estimated  temperature,  228^  Falir. 
Gauged  length,  &'. 
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Applied  loada. 

In  ganged  length. 

SeuMrks. 

TotoL 

Peraopare 

Elongation. 

Set 

Pmtndt, 
1.000 
14,880 

13,000 

14,000 
IS;  000 
10^  000 
17,000 
18,000 
18.000 
20,000 
21.000 
22.000 
23,000 
24,000 
'    25,000 
20.000 
28.200 
»^A80 
24,400 
0 

Pounds. 
2,000 
20,800 

Loa 

28,000{ 

28,000 
30.000 
32,000 
34,000 
'      38.000 
38.000 
40.000 
42,000 
44.000 
48,000 
4<j^000 
58^000 
52.000 
82,400 
53,180 
78.210 
0 

InehM, 
0. 

IwtlL 

0. 

Initial  load. 
Blastto  limit. 

Thioba. 

TensUe  atrength. 
Attiraeoffraotoie. 
»  21.2  percent. 

dfba 

.0177 

.0497 

.0572 

.0683 

.0872 

.1050 

.1248 

.1480 

.1728 

.2055 

.2487 

.8047 

.375 

.47 

.505 

.71 

.87 

!.«, 

Fractured  2"  from  the  neck.  Apx)earance,  fibrous;  obliqqe  70o.  No 
ebange  in  color. 

Local  contraction,  ".6  each  side  of  fracture. 

Diameter  at  fracture,  '^63.  Area,  .312  square  inch;  Contraction, 
37.6  per  cent. 

Elongation  of  inch  sections,  ''.09,  ".17,  ''.23,  ".35»,  ".22. 


476         TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1850. 

Wrought  tron,  B. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ".0075  in  6  inches. 
Estimated  temperature,  266o  Fahr. 
Ganged  length,  6'^ 


Applied  loads. 

In  ganged  length. 

Semarka. 

Tot,rt. 

Foundt. 

1,000 

14,000 

13,000 
14,000 
16,000 
16,000 
17,000 

Per  Minare 
inch. 

Elongation. 

Set 

Pounds, 
2,000 
28,000 

L< 

26,000 
28,000 
30,000 
32,000 
34,000 
86,000 
38,000 
40,000 
42.000 
44,000 
46,000 
48,000 
40,600 
84.160 
0 

Inch. 
0. 
.0080 

>adfeU. 

.0604 
.0620 
.0725 
.1069 
.1070 
.1273 
.1357 
.1085 
.2202 
.2484 
.3164 
.4137 
.586 

Inch. 
0. 

Initial  load. 
Slastio  limit. 

Thioba. 

Tenaile  strength. 
Attlmeoffraotara. 
=  17.6  per  cent. 

18,000 

19,000 

20,000 

21, 000 

22,000 

23,000 

24,000 

24,800 

22,800 

0 

.88 

Fractured  ''.75  from  neck.  Appearance,  fibrous.  No  change  in  color. 
Local  contraction  extends  to  the  neck,  and  ".8  fit)m  fracture. 
Diameter  at  fracture,  ''.61.    Area,  .292  square  inch.    Oon traction, 
41.0  per  cQnt. 
Elongation  of  inch  sections,  ".09,  ".11,  ".14,  ".16,  ".38». 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  1849. 

Wrought  iraUj  B, 

Diameter,  ''.708. 
Sectional  area,  .60  square  inch. 
Expansion,  ''.0120  in  6  inches. 
Estimated  temperature,  367^  Fahr. 
Gauged  length,  6". 
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Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 

iQOh. 

Elongation. 

Set. 

PcuniU. 

1,000 

12.000 

13,000 

14,000 

12,500 
1     13.000 
1     13,500 
t     14.000 
'     14, 500 

Pound; 

2,000 

24,000 

28,000 

28,000 

Load 

26,000 
28,000 
27.000 
28,000 
29,000 

Inch. 

0. 
.0021 
.0028 
.0028 

felL 

• 

.0221 
.0378 
.0390 
.0407 
(MltO 

Inch, 
0. 

InitUlload.' 
Blastio  limit. 

throbe. 

Tensile  strength. 
At  time  of  fraotur^ 
=  17.4  per  cent. 

1     16,000 
16,000 
17,000 
18,000 
19.000 
20,000 

30  000                <)-'^AA 

32,000 
34,000 
38.000 
38,000 
10.000 

.0617 

.orzo 

.0831 
.0970 
.1128 
.1270 
.1467 
.1657 
.2180 
.2530 
.2874 

:4l 

.47 
.53 
.60 

21,000    '        42,000 
22,000    1        44,000 
2S,  000              lA.  OOA 

24,000 
25.000 
20.000 
27,000 
28,000 
28.500 
29,000 
29,380 
27, 100 
0 

48.000 
50,000 
62,000 
64,000 
56,000 
67,000 
58,000 
58,720 
84.160 
0 



.     .87 

Fractured  ".80  from  neck.  Appearance,  fibrous;  oblique  60^;  siu*- 
face  somewhat  smooth.  No  change  in  color.  Surface  of  stem,  pale-straw 
color. 

Local  contraction  extends  to  the  neck  and  ".9  from  fracture. 

Diameter  at  fracture,  ".64.  Area,  .322  square  inch.  Contraction, 
35.6  per  cent 

Elongation  of  inch  sections,  ".12,  ".13,  ".16,  ".16,  ".32*. 


TESTS    OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  1910. 
Wrou^t  iron,  B. 

Diameter,  '^798.    Sectional  area,  .50  sqnare  incb.    Expausiou,  ^^0133 
in  6  inches.    Estimated  temperature,  412^  Fahr.    Gauged  length,  5^'. 


I 


Applied  loads. 


Total. 


Pounds. 
1,000 
10,000 
11,000 
12.000 

13,000 

14,000 
15,000 
18,000 
17.000 
18,000 


Per  square 
Id  00. 


PoundM. 

2,000 

20,000 

22,000 

24,000 

26,000[ 

28,000 
30,000 
32,000 
34.000 
8e,000 


In  gaai^ed  length. 


Elongation. 


Inch, 

0. 

.0016 
.0020 
.0022 
.00271 
.0385J 
.0503 
.0571 
.0770 
.0785 
.1017 


Set. 


Inch. 


Hot  teat  diaeontinned. 

0  I         .11        I 


Ramarka. 


Initial  load. 


Elaetio  limit 


=  2.2  per  oent. 


:i^longation  of  inch  sections,  ''.02,  ".02,  ".02,  ''.03,  ".02. 

Minimum  diameter,  ".79.    Area,  .490  sq.  in.    Contraction,  2.0  p.  ct. 

Surface  of  stem,  blue,  shading  into  bronze  hue. 

Eested  40  hours ;  test  then  completed  at  temperature  of  70^  Falir, 

Gauged  length,  o".ll.    Mean  sectional  area,  .489  square  inch. 


Applied  loails. 

In  ganged  length. 

^ 

,1 

Remarks.                                   i 

Total. 

Per  equar© 
inch. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 

20, 700  J 

19,400 
20,000 
21,000 
22,000 
23,000 
24, 000 
24,500 
25.000 
25,500 

25,820? 

21,400 
0 

Pounds. 

Inches. 
0. 

.0015 
.0034 
.0053 
.0071 

Inch. 
0. 

Initlalload. 

Elastic  limit 
On  original  area. 
On  redooed  area. 

41,400 
42,240 

Loa 

dfelL 

.0257 

.0S65 

.0945 

.1370 

.18 

.26 

.80 

.87 

.49 

.84 

""5i.*670" 
62,090 
86.990 
0 

Tensile  strength. 
On  original  area. 
On  rednced  area. 

At  time  of  fractmrn- 

1.35 

:=  27.0  per  cent  total  elongation. 

Fractured  2".76  from  the  neck.    Appearance,  fibrous;  color  van 
from  dark  te  light.  i 

Local  contraction,  1"  each  side  of  fracture. 
Diameter  at  fracture,  ".56.    Area,  .246  sq.  in.    Contraction,  50,8  p. 
Elongation  Qfiwh  seQttows,  ".17,  ",36,  "•47*,  ",20,  ".15, 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1851. 

Wrought  irony  B. 

Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0164  in  6  inches. 
Estimated  temperature,  476o  Fahr. 
Ganged  length,  5''. 
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AppliedloadB. 

IngaiMSedleDRth. 

Remmrka. 

a 

Total. 

Pounds. 

1.000 

6.000 

7.000 

8,000 

9,000 

10,000 

11  000 

12.000 

13,000 

14,000 

15,000 

16.000 

17,000 

Per  square 
inob. 

Elonsation. 

S«t. 

Powidt. 
2.000 
12.000 
14.000 
16,000 
18,000 
20,000 
22.000 
24,000 
26.  000 
28.000 
30,000 
32,000 
34.000 
36.000 
38,000 
40,000 
44.000 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
68,000 
59.160 
83,660 
0 

Jneku, 
0. 
.0018 
.0026 
.0038 
.0071 
.0144 
.0205 
.0313 
.0420 
.0515 
.0626 
.0750 
.0889 
.1059 
.1208 
.1376 
.1795 
.2005 
.2308 
.2608 
.2»92 
.376 
.426 
.53 
.72 

0. 

Initial  UmmL    • 
Elaatdelimtt 

Tensfle  strength. 
Attimeoffraotnie. 
=  21.6  per  oent. 

18.000 

19,000 
20,000 
22.000 
23  000 
24.000 
25,000 
26,000 
27. 000 
28.000 
29.000 
29,580 
26.100 

L08 

Fractured  r'.60  from  neck.  Appearance,  fibrous ;  oblique  55^;  bronze 
color.    Surface  of  stem,  bronze  color,  mottled. 

Local  contraction,  ".7  each  side  of  fracture. 

Diameter  at  fracture,  ^'.63.  Area,  .312  square  inch.  Oontraction, 
37.6  per  cent. 

Elongation  of  inch  sections,  'M9,  ''.41»,  M9,  'M6,  'M3. 


480  TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIiXJSL 

No.  1909. 
Wrought  iroHj  B. 

Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  *'^01S3  in  6  inches. 
Estimated  temperature,  523^  Fahr. 
Gauged  length,  5". 


1 


Applied  loada. 

In  gauged  length. 

Bemarks. 

Total, 

Per  eqaare 
inch. 

Elongation. 

Set. 

Pounds. 
1,000 
2,000 
8.000 
4.000 
5.000 
6,000 

PoundB, 
2,000 

•      4.000 
6.000 
8,000 
10.000 

Inch. 

0. 

.0005 
.0012 
.0017 
.0019 
.0031 
.0041 
.0062 
.0108 
.0168 
.0230 
.0338 
.0460 
.0561 
.0688 
.0820 
.0968 
.1125 
.1194 
.1212 
.1284 
.1234 
.1242 
.1250 
.1255 
.1261 
.1265 
.1271 

Inch. 
0. 

Inttial  load. 
Klaetio  limit 

After  1  minute. 
After  2  minntee. 
After  8  minutes. 
After  4  minntee. 
After  5  minutee. 
After  6  minutes. 
After  7  minutee. 
After  8  minutes. 
After  9  minutes. 
After  10  minatee. 

=2. 6  per  cent. 

7,000  1      iiiooo 

8.000            16.000 
9,000            18,000 
10  000    1       20  ono 

11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 

22.000 
24.000 
26,000 
28.000 
30.000 
32,000 
84,000 
36,000 

1 

Hot  tent  d 

0          1            0 

iBContinned. 
.13 

1 

Elongation  of  inch  sections,  ".02,  ''.03,  ''.03,  ".02,  ".03. 
Minimum  diameter,  ".790.    Area,  .490  square  inch.    GontractioD, 
2.0  per  cent. 
Surface  of  stem,  blue,  shading  into  bronze  hue. 
Bested  60  hours,  and  test  then  completed  at  temperature  of  70o  Fahr. 
Gauged  length,  5".13. 
Mean  sectional  area,  .487  square  inch. 


TESTS   OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 
No.  1909 — OontinaecL 


481 


Applied  loMLi. 

IngMijred  length. 

Bamarki. 

TotaL 

Persqaare 
isdi. 

Set. 

Pound*. 
1,000 
u,000 
10,000 

15,000 
20^000 
21,000 

22,OOo| 

Pmtndt, 

Inehsi. 
0. 

.0015 
.0084 

.0062 
.0070 
.0074 

Jneh. 
0. 

InltiAlIoed. 

B=20,880,000  pounds  betwMn  6,000  and  20,000 
pounds. 

SlMtio  limit. 
On  origlnftl  area. 

Tensile  strength. 

On  original  area. 

On  reduced  area. 

Attlmeoffraoture. 

=r  25.0  per  oenl  total  elongation. 

.0002 

iA,000 
4i,900 

20,500 
21,000 

nooo 

23,000 
24^000 

Loi 

idfeU. 

.0208 
.0006 
.1096 
.1540 



25,000 
28,000 

26^300 

S2.600 

1                (1        58, 670 
22, 200            87, 060 



0         1           0 

1.25 

Fractured  V'.35  from  neck.    Appearance,  fibrous. 
Local  contraction,  V  each  side  of  fracture. 

Diameter  at  fracture  ^^57.    Area,  .255  square  inch.    Oontraction, 
49.0  per  cent. 

Elongation  of  inch  sections,  ''.35»,  "M%  'M9,  'M8,  'M7. 

H.  Ex.  46 31 


482  TESTS   OF   IRON,  STEEL,  AND    OTHER  MATERIALS. 

No.  1906. 

Wrought  iron^  B. 

Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ''.0194  in  6  inches. 
Estimated  temperature,  551^  Fahr. 
Gauged  length,  5". 


In  ganged  length. 

Semarka. 

TotaL 

Per  square 
ineh. 

ElonKation 

Set. 

Foundt. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

P^ndi. 

2,000 

4.000 

6.000 

$000 

10,000 

12,000 

14,000 

16,000 

18.000 

20,000 

22,000 

24,000 

26,000 

2R0MI 

Ineh. 
0. 

.0009 
.0014 
.0018 
.0020 
.0032 
.0039 
.0064 
.0106 
.0166 
.0249 
.0347 
.0455 
.0581 
.0706 
.0844 
.0087 
.1168 
.1212 
.1229 
.1239 
.1246 
.1250 

Inch, 

0. 

Initial  load. 
Elaatio  limit. 

After  1  minute. 
After  2  minutes. 
After  3  minutes. 
Alter  4  minutes. 
After  5  minutes. 
After  6  minutes. 
After  7  minutes. 
After  8  minutes. 
After  9  minutes. 
After  10  minutes. 

=2.6  per  cent. 

15,000  !      3o;666 

16, 000    '        S2. 000 

17,000 
18^000 

84.000 
86,000 

....... 

...... ...............| 

.1256 

.1260 

.1264 

.1266 

L269 

Hot  test  dl 
0                0         1 

•continued. 
.18 

1 

Elongation  of  inch  sections,  ".02,  ".03,  ".03,  ".03,  ".02. 
Minimum  diameter,  ".789.    Area,  .489  square  inch.    Oontraction,  2.2 
per  cent. 
Surface  of  stem,  blue,  shading  into  bronze-blue  color. 
Eested  48  hours ;  test  then  completed  at  temperature  of  70<>  Fahr. 
Gauged  length,  6".13. 
Mean  sectional  area,  .487  square  inch. 


TESTS   OF   IBON^    STEEL,   AND   OTHER   MATEBIALS.  483 

No.  1906--Goiitiuii6d. 


Appli^dloikU. 

In  gaiii««d  length. 

Bomarki. 

Total. 

Persqiuffe 
inch. 

Elongation. 

Set. 

F&mdt. 

1,000 

6,000 

10,000 

15.000 
18,000 
20,000 
31,000 

21,800- 

21,000 
21,500 
22,000 
23,000 
24,000 
25,000 
26.500 
28,000 

38,2So| 

22,200 
0 

Fomidt. 

InchM, 
0. 

.0015 
.0033 

.0050 
.0061 
.0070 
.0078 

Inak, 
Ol 

Initialloed. 

Bs  28,710,000  pounds  between  6,000  and  30,000 
ponnda. 

Slaatlo  limit. 
On  original  area. 
On  xednoed  aiea. 

Tensile  atxength. 
On  original  area. 
On  reaaoed  area. 
Attimeoffractoxe. 

43,600 
44,580 

Loft 

dfeU. 

.0885 

.0080 

.1140 

.15 

.22 

.82 

.88 

.51 

.74 

63,440 
58.880 
84,000 
0 

1.80 

Fractured  V'^  from  neck.    Appearance,  fibroas. 
Local  contraction,  V  each  side  of  fractare. 

Diameter  at  fractnre,  ^^5^.    Area,  .264  square  inch.   Oontraction,  47.2 
per  cent. 

Elongation  of  inch  sections,  ''.27,  ''.46»,  ''.20,  ".20,  ".17. 


484  TESTB    OF    IRON,    BTEEL,    AlfD   OTHEB    MATEB1AL& 

Now  1856. 

Wr&ugkt  »nm,  B. 

Diameter,  ".798. 
BectioDal  area^  .50  aqoare  inch. 
Expansion,  '^0211  in  6  iocbeflp 
Eati mated  temperatare,  502^  Fahr. 
Gauged  length,  5"- 


AppUfh]  loulB. 

In  i^uj^cd  IcuKtU. 

BisniAfkfl. 

Totai. 

Far  ifiqaare 

EloDgatina.l        g«t. 

1 

1,000 
6,000 
7,000 
8,000 
ft,  000 

lOvooo 

11,000 
12,000 
13,000 
14.000 
15.000 
lfl,000 
17,000 
l«vOOO 
Ift^OOO 
20,000 
31.000 
23;  000 
23,000 
24,000 
20,000 
2f^0*0 

PmmdM. 

aooo 

12.000 

14.000 

10.000 

18,000 

20,00t 

23.000 

P4.000 

26,000 

38,000 

30,000 

32,00* 

:it,000    1 

30^000 

se.ouo 

40,00(» 
42,000 
44,  <100 
4f(,000 
481000 
m.OQQ 

0. 

,0013 
.0024 
.0047 
.0086 
.0145 
,0218 
.0;^3 
.0419 
.0&23 
.0649 
,0783 
.(!«« 
.lOffT 
.  1 J81 
.  J43a 
.1050 
.1S8H 
.2106 
,2476 

.335 

:S 

.4ff 

.56 

.ir7 
.go 

"in"" 

6. 

TjiltLftlto«d. 
BiMtf  c  limit 

Toniiiifl  4tr«iigtb. 
At  Qme  of  fnottm^ 
—  t3.4p«roeDt 

1     37  OM     >        fU  DAO     1 

37,500 
»,000 
28,900 
23.000 
20,200 

5^.000 

[>jC«oo 
fiasao 

83,770 
0 

,^ **— . 

Fractured  r'J5  from  neck.  AppearaQCti,flbroQg;  obliqae  47^;  dark|] 
bronze  color.     3nrface  of  stem,  bine  black. 

Local  ooQtraction,  1'^  each  side  of  fracture. 

Diameter  at  fracture,  ",62.  Area,  ,302  square  inch.  Contraction,^ 
39.6  per  cent* 

Elongation  of  inch  sectaons^  ".20,  ",44*,  ".20,  ",18,  ".15.  , 


TBST8  OF  IBONy   STEEL,   AND  OTHER  HATEBIALS. 
No.  1908. 

Wrought  irony  J3. 
Diameter,  '^798. 
Sectional  area,  .50  sqaare  inch. 
Expansion,  ^^0238  in  6  inches. 
Estimated  temperature,  859^  Fahr. 
Ganged  length,  5". 


485 


Applied  loikto. 

In  gsoged  length. 

Remarks. 

Total. 

Pereqiuure 
inoh. 

Elongslion. 

Set. 

PdundM. 
1,000 
2.000 
8.000 
4.000 
6,000 

Poundt. 
2,000 
4.000 
6,000 

Sooo 

10,000 

Inek, 

0. 

.0008 
.0018 
.0019 
.0019 
.0080 
.0080 
.0080 
.0018 
.0048 
.0068 
.0075 
.0118 
.0187 
.0186 
.0188 
.0172 
.0S84 
.0877 
.0894 
.0489 
.0688 
.0639 
.0667 
.0772 
.0800 
.0026 
.0972 
.1007 
.1161 
.1276 
.1852 
.1501 
.1581 
.1767 
.1847 
.1064 
.2169 
.2846 
.2606 

liUk. 

0. 

Initlnlload. 

After  Imiuite. 

Da 

BlMtto  limit. 
Afterl  minute. 

Da 

Do. 

Da 

Da 

Do. 

Da 

Da 

Da 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

=r6.2peroeBt. 

6.000 

12,000 

7,000 

14,000 

8,000 

16,000 

9,000 

18,000 

10.800 

20,000 

11,000 

28,000 

12,000 

24,000 

18,000 

26,000 

14,000 

28,000 

16,000 

80,000 

16,000 

82,000 

17,000 

84,000 

18,000 

86,000 

18,000 

88,000 

20,000 

40.000 

21.000 

42,000 

22^000 

44,000 

Hot  test  di 

0         f                A 

icontinned. 

1    •" 



1 

Elongation  of  inch  sections,  ''.06,  ''.06,  ".05,  ".06,  ".06. 

Minimum  diameter,  ".779.    Area,  .477  sqaare  inch.    Contraction,  4.6 

ir  cent. 

Surface  of  stem,  dark  blue,  shading  into  broMm  hue. 

Etested  66  hours :  test  then  completed  at  temperature  of  70^  Fahr. 

daaged  length,  6"J26. 

Mean  sectional  area,  .476  square  inch. 


486  TE8TS    OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  lOOa— Continued. 


AppaedlMida. 

In  ganged  lADgth. 

SemaAs. 

Total. 

Per  square 
inoh. 

Set. 

JPowidt. 
1,000 
5,000 
10,000 

15,000 
18,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 

25.880' 

24.700{ 

25,000 
26,000 
27,000 
27.600 

27.890- 

28.800 

Pounds. 

Jneh. 

0. 

.0014 
.0088 

.0091 
.0084 
.0871 
.0074 
.0077 
.0081 
.0086 
.0080 

Inch. 

a 

Initial  ]4>ad. 

B =29,560.000  ponadfl  between  6,800  and  SS^OOO 
ponndfl. 

BlaaticUmit. 
On  origfcoal  azwL 
OnrednoedazwL 

On  original  area. 
On  redaced  area. 
Attimeoffractnie. 

8. 

61,760 
64,200 

Loe 

dfelL 

.0178 

.0218 

.0888 

.1420 

.21 

.25 

.40 

....t 

65.780 

68,470 

88,280 

0 

.96 

i 


Fractnred  V  from  neck.  Appearance,  flbrons ;  layers  of  metal  differ 
in  color  from  light  to  dark. 

Local  contraction,  V  each  side  of  fracture. 

Diameter  at  fracture,  '^58.  Area,  .264  square  inch.  Oobtraction, 
47.2  per  cent. 

Elongation  of  inch  sections,  ''.43»,  'M8,  'M2,  'M2,  ".13. 


i 


TESTS- OP- IBON,    STEEL,    AND   OTHER   MATERIALS. 
¥o.  1905. 

Wrought  iran^  B. 

Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0239  in  6  inches. 
Estimated  temperatare,  662^  Fahr. 
Ganged  length,  5". 


487 


AppUed  loads. 

In  gauged  length. 

BMoarka. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Poundt, 
1.000 
2,000 
3.000 
4,000 
6,000 

Poundt, 
2,000 
4.000 
6.000 
8.000 
10,000 

IfMA. 

0. 

.0007 
.0017 
.0018 
.0022 
.0025 
.0034 
.0063 
.0084 
.0092 
.0140 
.0214 
.0302 
.0317 
.0421 
.0441 
.0557 
.0687 
.0823 
.0972 
.1140 
.1346 
.1424 
.1448 
.1484 
.1476 
.1484 
.1488 
.1496 
.1501 
.1506 
.1512 
.1516 
.1521 

iMh. 

0. 

Initial  load. 

Afl»rlmlttnta. 

After  1  minute. 

Do. 
Da 

Do. 
After  2  minutes. 
After  8  minotea. 
After  4  minutea. 
After  5  minutes. 
After  6  minutes. 
After  7  minutes. 
After  8  minntes. 
After  0  minutes. 
After  10  minutes. 
After  11  minutes. 
After  12  minutes. 

After  13  minutes.                                                   v 
After  14  minutes.                                                   • 
After  16  minutes. 

=  3.0  per  cent. 

6,000 
7,000 
8,000 

12.000 
14,000 
16,000 

9.000 
10,000 
11,000 

18.000 
20.000 
22,000 

12,000 

24,000 

13,000 
14,000 
15.000 
16,000 
17,000 
18,000 

26,000 
28^000 
30.000 
32.000 
34,000 
86.000 

.1526 
.1528 
.1533 



Hot  test  d 
0        f           0 

iaoontinued. 
.16 

Elongation  of  inch  sections,  ".03,  ".03,  ".03,  ".03,  ".03. 
Minimum  diameter,  ".786.    Area,  .485  sqnare  inch.    Gontraotion, 
3.0  per  cent. 

Surface  of  stem,  bine-black  and  bronze  color, 
lested  50  hours;  test  then  completed  at  temperature  of  70^  Fahr« 
Lxauged  length,  5".15. 
'ean  sectional  area,  .485  square  inch. 


488  TESTS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS^ 

No.  1905 — Oontinaed. 


Applied  loadA. 

In  ganged  length. 

ToUL 

Per  aqnare 
inch. 

Elongation. 

Set. 

Remarks. 

Poundt. 
1,000 
5,000 
10,000 

16,000 

laooo 

20,000 
21.000 
22.000 

22,70o| 

21,300 
22,000 
23.000 
24.000 
25,000 
25,600 
28,000 

28. 810  j 

22,100 
0 

Poundt, 

IneKet. 
0. 

.0016 
.0088 

.0051 
.0082 
.0070 
.0072 
.0077 

IndL 
0. 

Initialload. 

B=28,030,000  ponnde  between  5.00t  and  20,« 
ponnda. 

a 

Blaatio  limit. 

46,400 
48,800 

Loe 

On  original  azwL 
On  ra^oedareab 

dfeU. 

.0840 

.0090 

.1870 

.10 

.27 

.86 

.47 

.72 



Tenaile  strength. 
On  original  area. 
Onredaoed  area. 

52,620 
54,260 
88.870 
0 

At  lime  of  fractoie. 

£.80 

Fractared  2''  from  neck.    Appearance,  fibrous. 
Local  contraction,  V  each  side  of  fracture. 
Diameter  at  fractare,  ^^57.    Area,  .255  square  inch. 
49.0  per  cent. 
Elongation  of  inch  sections,  'M5,  ''.22,  ''.23,  ".52»,  ".18. 


Oontractl 


TESTS  or  IRON,  STEEL,    AND   OTHER  MATERIALS. 
No.  1854. 

WrauglU  tro%  £. 

Diameter,  '^798. 
Sectional  area,  .60  square  inch. 
Expansion,  '^0248  in  6  inches. 
Estimated  temperature,  684^  Fahr. 
Oanged  length,  5". 


489 


BflBttln. 

TotoL 

PcrMvan 
ison. 

Bkngation. 

S«t 

1.000 
7,000 
8,000 

8,000 
10,000 
11,000 
12,000 
18.000 
14,000 
16^000 
16^000 
17,000 
18.000 
18,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25.000 
26.000 
27,600 

FblMdt. 

2,000 
14,008 
16,000 
18,000 
20,000 
22.000 
24,000 
20^000 

28,ooa 

80,000 
82,000 
84,000 
88.000 
88,000 
40.000 
42,000 
44,000 
46,000 
48.000 
60,000 
62,000 
fULnoo 

/fMk«t. 
0. 

.0012 
.0088 
.0086 
.0168 
.8210 
.0810 
.0485 
.0688 
.0808 
.0810 
.0848 
.1124 
.1808 
.1628 
.1748 
.2010 
.2835 
.2728 
.88 

:^ 

.70 
.81 

0. 

iBitUdlMid. 
UMUoUmlt 

Afttimeof  ftMtaztt. 
=  24.8  per  oeni 

28^000            68!o6o 

28.070 

21,100 

0 

66^140 

77.240 

0 

1.24 


Fractured  2'^60  fh>m  neck.  Appearance,  fibrous ;  oblique  48<^;  deep- 
blue  color.    Surface  of  stem,  blue  black. 

Local  contraction,  "A  and  '^8  from  f^racture. 

Diameter  at  fracture,  '^63.  Area,  .312  square  inch.  Oontraction, 
37.6  per  cent. 

Elongation  of  inch  sections,  ".19,  ''.40*,  ''.36,  M7,  ".U. 


490  TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1901. 

Wrought  iron^  B. 
Diameter,  ^'.798. 
Sectional  area,  .50  square  inch. 
Expansion,  '^0265  in  6  inches. 
Estimated  temperature,  726<^  Fahr. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

SemaAs. 

TotaL 

Per  square 
inoh. 

Set 

Pounds. 

1,000 

2.000 

3,000 

4,000 

6,000 

6,000 

7,u00 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15.000 

10,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

28,000 

24,000 

24.280 

24000 

Poftnds. 
2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
82,000 
84,000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
48,560 

Inoh. 
0. 

.0010 
.0019 
.0022 
.0029 
.0042 
.0055 
.0008 
.0147 
.0228 
.0324 
.0447 
.0684 
.0749 
.0928 
.1143 
.1250 
.1462 
.1772 
.2072 
.2422 
.2717 
.855 
.46 
.68 

Inch. 
0. 

Initlalload. 
Blafltlo  limit. 

Tensile  strength. 
Hot  test  discontinued. 



0 

0 

.64 

=  12.8  per  cent. 

Elongation  of  inch  sections,  ^'.24,  'M4,  'MO,  '^09,  ''.07. 
Minimum  diameter  ".70.    Area,  .385  square  inch.    Contraction,  23.0 
I)er  cent. 
Surface  of  stem,  blue  black  with  purple  cast. 
Test  completed  after  5  days'  rest,  at  temperature  of  70^  Fahr. 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToteL 

Per  square 
indi. 

Set 

Pounds. 
27.600- 

28,100* 
0 

Pound*. 

Inch. 

Ineh, 

Elastic  limit. 
On  original  area. 
On  reduced  area. 
Tensile  strength. 
On  original  area. 
On  re£iced  area. 

56.000 
71,430 

56,200 

72,990 

0 

.97 

=  19.4  per  cent,  total  elongation. 

Fractured  ".5  from  neck  at  place  of  minimum  section  after  the 
test  was  discontinued.    Appearance,  fibrous. 

Local  contraction  extends  to  the  neck,  and  1"  from  fracture. 

Diameter  at  fracture,  ".59.  Area,  .273  square  inch.  Contract 
45.4  per  cent. 

Elongation  of  inch  sections,  ".46»,  ".16,  ".13,  ".12,  ".10. 


TESTS   OF   IRON,    STKEL,    AND   OTHER   MATLK  A  I,? 
No.  1856. 

Wroti{iht  iron,  B. 

Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Expansion,  '^0272  in  6  inches. 
Estimated  temperature,  743^  Fahr. 
Gauged  length,  5". 
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Applied  loads. 


Total 


Poundt. 

1.000 

5,000 

0,000 

7.0«0 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

2i;ooo 

22,000 
22.350 
20,600 


**inc) 


square 

DCIl. 


Poundt. 
2,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
82,000 
34,000 
38,000 
38,000 
40.000 
42.000 
44^000 

44,700| 


in  gaaged  length. 


Elongation 


lnehe9. 
0. 

.0018 
.0031 
.0047 
.OJTG 
.0131 
.0216 
.0324 
.0448 
.0588 
.0744 
.0904 
.1102 
.1806 
.1556 
.1920 
.2343 
.2956 
.406 
.60  \ 


Set. 


InOi. 
0. 


Bar  cooled  to  70^  Falir. 
0  I       1.12       I 


Benuffkt. 


InitlAl  io'id. 
KlaaUc  UuX 


Tenaile  strength. 
Test  discontinned. 


=  22.4  per  cent. 


Elongation  of  inch  sections,  'Ml,  ^'.20,  ^'.37,  ''.29,  'M5. 

Minimum  diameter,  ''.68.  Area,  .363  square  inch.  Contraction,  27.4 
per  cent. 

After  a  rest  of  1  hour  bar  again  placed  in  the  machine  and  rupt- 
ured. 

Present  minimum  sectional  area,  .363  square  inch. 


AppUed  loads. 

In  ganged  length. 

B«m«rk«. 

Total. 

Persqnare 
inch. 

Elongation. 

Set 

tndt. 
000 

Poundt. 

InekM. 

Inch. 

Bapid  stretching  resumed. 
Tensile  strength. 
On  original  area. 
On  reduced  area. 
At  time  of  fraotnre. 
=  29.0  per  cent. 

38oj 
000 

. 

48,760 

67,160 

88,240 

0 

0 

1.45 

Appearanoe,  fibrous. 
Area,  .238  square  inch. 


actured  2''.75  from  neck, 
uneter  at  fracture,  ^^55. 
per  cent, 
ngation  of  inch  sections,  'Ml,  ".23,  ^60*,  ".36,  ".16. 


Contraction, 
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Nal853. 

Wrought  iron  B.^ 

Diameter,  ".798. 
Sectional  area.  .60  sqaare  inch. 
Expansion,  ".0325  in  6  inches. 
Estimated  temperature,  804^  Fahr. 
Gauged  length,  5". 


AppUed  loads. 

In  ganged  length. 

Bemrka. 

TotaL 

Per  square 
inch. 

Slongatlim. 

Set 

Pounds. 
1,000 

olooo 

7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
18,000 
14.000 
15.000 
16,000 
17.000 
18,000 
19,000 
20,000 

20,180 

12,M0 

Poundt, 
2.000 
12.000 
14,000 
16,000 
18»000 
20.000 
22,000 
24.000 
20.000 
28.000 
80.000 
82,000 
34,000 
36,000 
38,000 
40,000 

40,a60| 

56,660 
0 

Inches. 
0. 

.0014 
.0027 
.0048 
.0102 
.0186 
.0284 
.0442 
.0694 
.0774 
.0085 
.1252 
.1602 
.2008 
.28 
.42 

Jnek. 

SlaatioUmtl 

Attimeoffraetoze. 
=  30.8  per  cent 

.7255 

L54 

Fractured  2''.76  from  neck.  Appearance,  fibrous ;  blue-black  color. 
Surface  of  stem,  bronze  black. 

Local  contraction,  V'.3  each  side  of  fracture. 

Diameter  at  fracture,  ^^53.  Area,  .221  square  inch.  Gontraetiaa, 
56.8  per  cent. 

Elongation  of  inch  sections,  'MO,  M9,  ".m\  ".42j  ".16.^ 


■A 


TESTS   OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  1907. 
Wrought  ironj  B. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
ExpaaaioD,  '^0341  in  6  inches. 
Estimated  temperatore,  915^  Fahr. 
Ganged  length,  5''. 
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In  gMiged  length. 

Bemwke. 

Totdi. 

Persqneie 
ineL 

SkngsAion. 

Set. 

PiMtfUCff. 

1,000 
J^OOO 

PowMlt. 
4.000 

IiMJkef. 

0. 

.0006 
.0007 
.0018 
.0016 
.0019 
.0090 
.0084 
.0026 
.0«6 
.0069 
.0058 
.0062 
.0086 
:0106 
.0157 
.0188 
.0264 
.0324 
.0360 
.0400 
.0424 
.0452 
.0474 
.0496 
.0516 
.0532 
.0649 
.0564 
.0581 
.0595 
.0609 
.0624 
.0685 
.0650 
.0661 
.0674 
.0686 
.0698 
.0708 
.0720 
.0732 
.0742 
.0749 
.0791 
.0937 
.1152 
.1443 
.1892 
.246 
.34 
.515 
.066 

0. 

InitiAlloBd. 
After  1  minute. 

Dow 

Bo. 

Do. 
ElMtio  limit 
After  Iminnte. 

00. 

Do. 

Do. 

Do. 
After  2  minntee. 
After  3  minntes. 
After  4  minntes. 
After  6  minntes. 
After  6  minntes. 
After  7  minntes. 
After  8  minntes. 
After  9  minntes. 
After  10  minntee. 
After  11  minntes. 
After  12  minntes. 
After  13  minntee. 
After  14  minntee. 
After  16  minntes. 
After  16  minntee. 
After  17  minntes. 
After  18  minntee. 
After  19  minntee. 
After  20  minntes. 
After  21  minntee. 
After  22  minntes. 
After  28  minntes. 
After  24  minntee. 
After  25  minntes. 

Tensile  strength. 
Attimeofflractuie. 
=  20.8  per  cent. 

8.000 

6,000 

4.000 

8,000 

6.000 

10,000 

AOOO 

12.000 

7,000 

14,000 

8.000 

16,000 

9.000 

18,000 
.  

io,o66        20,666 

' 

'ii,66o  ' 

12,000 
18,000 
14.000 
15^000 
16^000 
17,000 
18,000 
'9,000 
».100 
L700 

22,000 
24.000 
26^000 
28,000 
80,000 
82,000 
84,000 
36,000 
88,000 
88,200 
55,190 

V 

1.49 

uctnred  at  middle  of  stem.    Appearance,  fibrons.    Surface  of  fract- 
">nd  stem,  dark  bine. 

cal  contraction,  V'Jb  each  side  of  fractnre. 

ameter  at  fractnre,  ^^52.    Area,  .212  square  inch.    Contraction, 
per  cent. 
-?ation  of  inch  sections,  'M4,  ''.29,  ".76»,'".23,  ".08. 
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No.  1904. 

Wrought  iranj  B. 

Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0361  in  6  inches. 
Estimated  temperatnre,  964^  Fahr. 
Ganged  length,  5". 


1 


Appltod  loads. 

la  ganged  length. 

Bemarica. 

Total. 

Per  square 

Elongation. 

Set. 

Pounds, 

1,000 

0.000 

6.000 

7,000 

8.000 

0.000 

10,000 

11,000 

12.000 

18,000 

14,000 

15,000 

16,000 

17,000 

18.000 

18,250 

13,400 

0 

P<»md9, 
2.000 
10,000 
12.000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80.000 
32.000 
34,000 
36.000 
36,500 
60.630 
0 

0. 

.0014 
.0026 
.0034 
.0073 
.0135 
.0234 
.0343 
.0405 
.0662 
.0007 
.1162 
.1545 
.2213 
.3770 
.54 

IfhUh. 

0. 

Initial  load. 
Elaatio  limit. 

Tensile  strengtb 
Attimeoffractare. 
=28.8  per  cent. 

L34 

Fractured  2".75  from  neck.  Appearance,  fibrous.  Surface  of  fract- 
ure and  stem,  blue  black. 

Local  contraction,  1".75  each  side  of  fracture. 

Diameter  at  fracture,  ".53.  Area,  .221  square  inch.  Contractiou, 
55.8  per  cent. 

Elongation  of  inch  sections,  ".10,  ".42,  ".61*,  ".15,  ".06. 


T£STS  OF   ntONy    8TEEL,   AND   OTHEB   MATERIALS. 
No.  1857. 

Wrought  irauy  B. 

Diameter,  ^'.798. 
Sectional  area,  .50  square  inch. 
Expansion,  '^0408  in  6  inches. 
Estimated  temperature,  1079  o  Fabr. 
Gauged  length,  5". 
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Appli 

c(l  loads. 

Pt;r  square 
iocti. 

111  ganged  length. 

Bemarka. 

Total. 

Elongation. 

Set 

PouTidt. 
1,000 
2,000 

Pound: 
2,000 

Inch, 

0. 

—.0003 
.0001 
.0013 
.0024 
.0028 
.0040 
.0053 
.0073 
.0008 
.0246 
.0516 
.1247 
.1875 
.345 
.98 

IneK 
0. 

Initial  load. 

Elaatio  limit. 

Tensile  atrengtli. 
=18.6  per  cent. 

3, 000              6, 000 
4.000    '          8,000 
4.600    1          9,000 
5.  000            10, 000 
.5.  500            11.  000 
6,000            12,000 
6.600            13.000 
7  000            14,000 

i!  OCO    1        16, 000 

9.000    1        18,000 
10,000    1        20,000 
11,0(0    ,        22,000 
11,780     .        23,560 
0                      0 

FracturcHl  ".70  from  neck.  Appearance,  fibrous.  Surface  of  fracture 
and  stem,  blue  black  color. 

Diameter  at  fracture,  ''.47.  Area,  .173  square  inch.  GontractioUf 
(}5,4  per  cent. 

Elongation  of  inch  sections,  ''.65»,  'M2,  ".06,  ''.06,  ".05. 
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No.  1902. 

Wrofight  iron,  B* 

Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0457  in  6  inches. 
Estimated  temperature,  1201^  Fahr. 
Gauged  length,  5". 


M 


1 


«i 


Applied  loAds. 

In  ganged  length. 

— . 

TotaL 

Per  sauue 
Inob. 

BloDgation. 

•    Set 

Pounds. 
1.000 
2,000 
8.000 
4,000 
6,000 
6,000 
7.000 
8.000 
8,390 
0 

Poundi. 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14.000 

16,000 

16,780 

0 

Ineke§. 

0. 

.0012 
.0024 
.0041 
.0004 
.0257 
.068S 
.1708 
.4608 

2.20 

0. 

Inltdalload. 

T^Dille^tFBTIglll. 

^  44.0  per  oenk 

' 

Fractured  3".25  from  neck.  Appearance,  fibrouB*  Surface  of  f 
ure  and  stem  blue-black  color.  Surface  cracks  in  stem  near  the  [ 
of  rupture. 

Local  contraction,  3"  each  side  of  fracture. 

Diameter  at  fracture,  ".42.  Area,  .139  square  inch.  Oontraci 
72.2  per  cent. 

Elongation  of  inch  sections,  ".12,  ",42, 1"J30»,  ".33,  ".13. 


TESTS   OF   IRON,    STEEL,    AND   OTHEB   MATEBIALS. 
No.  1903. 

Wrought  iranj  B. 

Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0551  in  6  inches. 
Estimated  temperature,  1434°  Fahr. 
Gauged  length,  5". 
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AppUedloada. 

In  ganged  length. 

Bemaika. 

Total. 

1 

Per  sqaare 
inoL 

Seu 

Pound*. 
1,000 

2,000 

IndiM, 
0. 

.0005 

.0013 

.0026 

.0067 

.0098 

.0185 

.0366 

.0515 

.0980 

.1420 

.1815 

.3850 

.2680 

.2995 

.8390 

.8600 

.41 

.45 

.49 

.53 

.57 

.61 

.66 

.71 

.76 

.82 

.88 

.95 

1.06 

1.16 

1.29 

1.34 

JnM. 
0. 

Initial  load. 

Ko  apparent  elastio  Umit. 

After  1  minute. 

Do. 

Bo. 

After  1  minute. 

After  2  minatea. 

After  8  minatea. 

After  4  minutea. 

After  5  minatea. 

After  6  minatea. 

After  7  minatea. 

After  8  minatea. 

After  0  minatea. 

After  10  minatea. 

After  11  minatea. 

After  12  mioutea. 

After  18  minates. 

After  14  minates. 

After  15  minutes. 

After  16  minutes. 

After  17  minates. 

After  18  minates. 

After  19  minutes. 

After  20  minutes. 

After  21  minutes. 

After  22  minutes. 

After  23  minutes. 

After  24  minutes. 

After  34|  minutes ;  bar  firactured. 

=  40.0  per  cent. 

• 

1,500 

8.606 

2,000 

4,000 

2,500 

5,000 

8,000 

6.000 

0 

0 

2.00 

Fractured  3".*25  from  neck.  Appearance,  fibrous,  spongy.  Surface 
of  fracture  and  stem,  blue  black. 

Local  contraction,  2"  each  side  of  fracture. 

Diameter  at  fracture,  ".42.  Area,  .139  square  inch.  Oontraction, 
72.2  per  cent. 

Elongation  of  inch  sections,  ".10,  ".28, 1".12»,  "^,  ".21. 

H.  Ex.  45 32 
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No.  1858. 

Wrought  iron,  B. 

Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Expansion,  ''.0585  in  6  inches. 
Estimated  temperature,  1518<^  Fahr. 
Ganged  length,  6". 


ApiUiedloulH. 

Iiigmitfidlffi^. 

B«a3«r1c». 

Totia. 

i,wy 
1,500 
2,000 
2,500 
8.000 
8.200 
3.800 
3,400 
8,500 
3,660 

8,700 

0 

3,000 
3,  (WO 
4,000 
5,000 
6,000 
6,400 
6,600 
6,800 
7,000 
7.200 

7,400| 

0 

0. 

.oudu 
.0155 
.0550 
.1110 
.1528 
.2012 
.2511 

ffMSA. 

0. 

No  elMtio  limit  apiMiwit. 

Tenaile  sUength. 
=  8<.8iMre6]it. 



.8140 
.45     \ 

Fractured  3".25  from  neck.  Appearance,  fibroas.  Surfaces  of  fract- 
ure and  stem,  blue-black  color.  Reddish-brown  powder  on  surface  of 
stem.    Baised  a  scale. 

Diameter  at  fracture,  ".37.  Area,  .108  square  inch.  Contraction, 
78.4  per  cent. 

Elongation  of  inch  sections,  ".05,  ".16,  V'.^*,  ''.38,  ".15. 


No.  1832. 

Cmt'iron. 

Temperature,  70^  Fahr. 

Tensile  strength,  17,190  pounds  =  34,380  pounds  per  square  inch. 

Fractured  at  the  neck.    Appearance,  uniform  granular. 


No.  1833. 

Cast-iron. 

Temperature,  70o  Fahr. 

Tensile  strength,  13,280  pounds  =  26,560  pounds  per  square  inch. 
Fractured  at  the  middle  of  the  stem  at  a  blow-hole  ".15  in  diamete 
Theblow  hole  was  in  sight  before  testing.    Appearance,  granolai 
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:So.  1834. 

Cout'iron. 
Temperature,  70o  Fahr. 

Tensile  strength,  14,590  poaDd8=29,180  poands  per  square  inch. 
Fractured  at  neck.    Appearance,  granular.    Fractured  at  blow-hole 
'M6  diameter;  invisible  before  fracture. 

No.  1836. 

Cast-iron. 
Temperature,  70°  Fahr. 

Tensile  strength,  14,030  pound8=:28,060  pounds  per  square  inch. 
Fractured  at  neck.    Appearance,  uniform  granular. 

Na.  1828. 
Cast-iron. 

Expansion,  ^^0063  in  6  inches. 
Estimated  temperature,  247^  Fahr. 

Tensile  strength,  13,060  pounds=:26fl20  pounds  X)er  square  inch. 
Fractured  at  neck.    Appearance,  uniform  granular ;  5  per  cent,  of 
fractured  surface  faint  straw  color. 

No.  1848. 
Cast-iron.  * 

Expansion,  ^^0073  in  6  inches. 

Estimated  temperature,  275^  Fahr. 

Tensile  strength,  16,070  pound8=32,140  pounds  per  square  inch. 

Fractured  l^MO  from  neck.    Appearance,  uniform  granular. 

No.  1836. 

CasUiran. 

Expansion,  ^^0074  in  6  inches. 
Estimated  temperature,  278o  Fahr. 

Tensile  strength,  16,470  pound8xr32,940  pounds  per  square  inch. 
Fractured  1^^^  from  neck.    Appearance,  uniform  granular.    No  change 
in  color. 
SnrfisM)e  of  stem,  straw  colored,  mottled. 

No.  1982. 
Cast-iron. 

Expansion,  '^0076  in  6  inches. 

Estimated  temperature,  283^  Fahr. 

Tensile  strength,  14,980  pouud8=29,960  pounds  per  square  inch. 

Appearanceof  fracture,  granular;  spot 'MO  diameter  near  the  cir- 

nferenoe  having  a  smooth  surface.'    No  change  in  color. 

Surface  of  stem,  faint  straw  color. 
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^O.  1847. 
Oast-iron. 

ExpaosiOD,  '^0100  in  6  inches. 
Estimated  temperature,  351  o  Fahr. 

Tensile  strength,  16,460  poiin<l8=32,920  pounds  per  square  inch. 
Fractured  '\6  from  neck.    Appearance,  uniform  granular.    No  chai 
in  color. 
Surface  of  stem,  straw  color. 

No.  1829. 

Oast-iron. 

Expansion,  ^^0145  in  6  inches. 

Estimated  temperature,  477°  Fahr. 

Tensile  strength,  14,990  pound8=29,980  pounds  per  square  inch. 

Fractured  i"  from  middle  of  stem.  Appearance,  uniform  granub 
gray  and  straw  color.  Surface  of  stem  varies  fh)m  straw  oolor  to  j 
lowish  purple. 

Sfb.  1837. 

Cast-iron. 

Expansion,  ^^0147  in  6  inches. 
Estimated  temperature,  483^  Fahr. 

Tensile  strength,  15,490  pounds=30,980  pounds  per  square  inch. 
Fraetured  at  the  neck.    Appearance,  uniform  granular.    No  chai 
in  color. 
Surface  of  stem,  straw  colored  with  purple  tint. 


No.  1838. 

Cast-iron. 

Expansion,  ''.0226  in  5'^96  inches. 
Estimated  temperature,  710^  Fahr. 

Tensile  strength,  18,080  ponud8=36,160  pounds  per  square  inch. 
Fractured  V    from  neck.     Appearance,  uniform   granular;    v 
dark-purple  color.    Surface  of  stem,  blue  black,  mottled. 


No.  1830. 

Oast-iron. 

Expansion,  '^0230  in  6  inches. 
Estimated  temperature,  716o  Fahr. 

Tensile  strength,  17,080  pound8=34,160  pounds  per  square  inch. 
Fractured  at  neck.     Ai»pearance,  uniform  granular;    very  di 
purple  color.    Surface  of  stem,  dark  blue. 
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No.  1843. 

Oast'iron. 

Expansion^  '^0276  in  6  inches. 
Estimated  temperature,  845^  Fahr. 

Tensile  strength,  17,190  pounds =34,380  pounds  per  square  inch. 
Fractured  V\9  from  neck.     Appeart^nce,  uniform  granular.     Sur- 
faces of  stem  and  fracture,  dark  blue. 


No.  1844. 

Cast-iron. 

Expansion,  ^^0293  in  6  inches. 
Estimated  tempierature,  893^  Fahr. 

Tensile  strength,  18,080  pound8=:36,160  pounds  per  square  inch. 
Fractured  2"  from  neck.    Appearance,  uniform  granular.    Surfaces 
of  stem  and  fracture,  blue  black. 


No.  1831. 

Ca^t-iron. 

Expansion,  ^^0318  in  6  inches. 
Estimated  temperature,  903o  Fahr. 

Tensile  strength,  16,760  pound8=33,520  pounds  per  square  inch. 
Fractured  at  middle  of  stem.    Appearance,  uniform  granular.    Sur- 
faces of  stem  and  fracture,  blue-black  color. 


No.  1839. 

Cast-iron. 

Expansion,  '^0326  in  6  inches. 

Estimated  temperature,  986^  Fahr. 

Tensile  strength,  15,770  pounds =31,540  pounds  per  square  inch. 

Fractured  ".5  from  neck.    Appearance,  uniform  granular. 


No.  1845. 
Ca^t-iron. 

~  :pansion,  ^^0366  in  6  inches. 

timated  temperature,  1098<^  Fahr. 

nsile  strength,  10,020  pounds  =  20,040  pounds  per  square' inch. 

actured  2^'  from  neck.    Appearance,  uniform  granular.    Surfaces 
tracture  and  stem  blue  black.    Surface  of  stem  has  brownish  tint. 
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No.  1842. 

Cast-iron. 

Expansion,  '^0390  in  6  inches. 

Bstimated  temperatare,  II660  Fahr. 
*     Tensile  strength,  11,480  pounds =22,960  pounds  per  square  inch. 

Fractured  "A  from  neck.  Appearance,  uniform  granular.  Surfaces 
of  fracture  and  stem,  dark  blue. 

No.  1980. 
Oast-iron. 

Expansion,  ^'.0422  in  6  inches. 
Estimated  temperature,  1255^  Fahr. 

Tensile  strength,  11,220  pounds =22,440  pounds  per  square  inch. 
Appearance  of  fracture,  uniform  granular.      Surface  of  fracture  and 
stem,  blue  black. 

No.  1840. 
Cast-iron. 

Expansion,  ^^0475  in  6  inches. 

Estimated  temperature,  1404^  Fahr.  Stem  of  specimen  was  dull  red. 

Tensile  strength,  7,470  pounds=14,940  pounds  per  square  inch/ 

Fractured  at  middle  of  stem,  nearly  separating  in  two  places  ^^' 
apart,  opening  fissures  in  surface  of  stem.  Tore  apart  gradually.  Ap- 
pearance, uniform  granular ;  black  with  tinge  of  blue.  Surface  of  stem, 
blue. 

No.  1841. 
Ca>st-iron. 

Expansion,  ^^0503  in  6  inches. 

Estimated  temperature,  1483^  Fahr. 

Tensile  strength,  5,640  pounds= 11,280  pounds  per  square  inch. 

Fractured  ".4:  from  middle  of  stem,  and  nearly  separating  the  metal 
".2  from  this  place.  Tore  apart  gradually,  opening  fissures  in  the  sur- 
face of  stem.  Appearance^  uniform  granular;  black  tinged  with  blue. 
Surface  of  stem,  blue. 

No.  1846. 
Cast-iron. 

Expansion,  ^'.0550  in  6  inches. 
Estimated  temperature,  161 5^  Fahr. 

Tensile  strength,  4,370  pounds=8,740  pounds  per  square  inch. 
Fractured  2'^2  from  neck.     Appearance,  uniform  granular;  dark 
blue  color.    Surface  of  stem,  blue. 

No.  1981. 
Cast-iron. 

Expansion,  ".0575  in  6  inches. 
Estimated  temperature,  1685^  Fahr. 

Tensile  strength,  4,910  poandH=9,820  pounds  per  square  inch. 
Appearance  of  fracture,  uniform  granular.     Surface  of  fracture  am 
stem*  dark  blue. 
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TEMPEBATUSE  TE8T8  OF  WBOVOHTIEOE  ASD  8TEEL  PLATES. 


Material  from  old  colamns  previoasly  tested  by  compression  stress. 
Plates  from  wroaght-iion  box  column  No.  359.     Report  1884,  page 


36. 


Form  of  ipeoimem 


]  O         O 

io       0 

o     I 

Jo      o      o      o 

• 

y    r— «•- 

So.  1713. 

■     — '-^N^O       o       o       o 

Sectional  area,  8'M0x'^30  =2.43  square  inches. 
Ganged  length,  30^^ 


AppUed  loads. 

In  ganged  length. 

Beoiarks. 

ToUL 

Persqaare 
inoh. 

Sat. 

Powndt. 
2,480 
12.160 
24,800 
20,450 
48,000 
60.760 
63,180 
66,610 
68,040 
70,470 
72,000 

77,700 
80.100 
82.620 
85,060 
87,480 
80  010 
02.840 
04,770 
87.200 
00,630 
102,060 
104,400 
106,020 
100,850 
Ul,780 
114,210 
116^640 
110,070 
121,500 
123^090 
126,860 
128,700 
130,800 

1,000 
^000 
10,000 
IS^OOO 
20,000 
25^000 
26,000 
27.000 
28,000 
I?.  000 
80,000 
31.000 
32.000 
33.000 
84.000 
36,000 
36,000 
87.000 
88,000 
80,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46.000 

47,000 
48,000 
40.000 
50,000 
61,000 
52.000 

S'SXS 
63.620 

0. 

.0063 
.OUO 
.0168 
.0217 
.0271 
.0282 
.0202 
.0804 
.0816 
.0880 
.0846 
.0866 
.0370 
.0886 
.0400 
.0420 
.0486 
.0457 
.0480 
.0508 
.0540 
.0586 
.0667 
.1186 
.96 
.88 
.46 
.67 
.76 
.80 

L02 

L21 

L46 

1.60 

L63 

Indu 

0. 
.0000 
.0000 

0. 

0. 

0. 

Initial  load. 

.0001 

.0018 

Elaatio  limit  fnot  wall  doflnad). 

TenallaBtnngth. 
ss  6.1  per  cent. 

.0070 

•  Fractnred  S'M  from  neck.  Appearance,  granolar,  60  -per  cei 
fibrons  seamy*  40  percent.  The  metal  separated  first  at  the  fibre 
section,  beginning  near  the  middle  of  the  width  of  the  plate. 

Area  at  fracture,  8f'M  x  "SUd  =  2.32  square  inches.  Gontractioni 
per  cent. 

Elongation  of  64nch  sections,  ".23,  ''.27, ''.24,  ".26,  ".27,  ".27,  "; 
".23,  ".22,  ".22*,  ".32. 


TESTS  OF  IRON,  STEEL,  AND  OTHEE  MATERIALS. 

No.  1714. 

Sectional  area,  S'Mi  x  ''.305  =  2.48  sqaare  inches. 
Ganged  length,  3(K^ 
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AppUedloAds. 

In  gKagpd,  lengtiL 

Bemarks. 

ToUL 

PersqnWB 
inch. 

BlongatloiL 

Set. 

Poundf. 
8,480 
12,400 
24,800 
87,200 
49,800 
62,000 
74,400 
78^880 
79,860 
81,840 
84.820 
88,800 
89,280 
91,780 
94,240 
88.720 
99,200 
101,680 
104,180 
108;  840 
109,120 
111,800 
114,080 
118^680 
119,040 
121,520 
124,000 
128,480 
128,080 
181.100 

Foundi, 
1.000 
6,000 
10.000 
16,000 
20,000 
26,000 
80,000 
81,000 
82,000 

^,Z 

86,000 
88,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
48,000 
47,000 
48,000 
40.000 
60,000 
51,000 
52,000 
52,860 
0 

JnokeB. 

0. 

.0042 
.0096 
.0150 
.0208 
.0280 
.0320 
.0338 
.0848 
.0365 
.0380 
.0400 
.0428 
i0444 
.0470 
.0510 
.0586 
.0820 
.0956 
.1560 
.81 
.45 
.53 
.66 
.80 
.98 

L16 

L40 

1.70 

IndL 

8. 

0. 

0. 

0. 

0. 
.0002 
.0006 

Initial  load. 
ElaatioUmlt. 

s  8.6  per  cent. 

.0024 

.0181 

-'-f- 

1.98 

Fractnred  lO^'.d  from  the  neck.  Appearance,  granular,  70  per  cent. ; 
fibrous  seams,  30  per  cent. 

Area  at  fractore,  8'^02  x  '^295  =  2.37  square  inches.  Contraction, 
4.4  per  cent. 

Elongation  of  S-inch  sections,  'M9,  ''.27,  ''.28,  ".41*,  ".29,  ".31,  ".30, 
".31,  ".34,  ".31,  ".33,  ".28. 
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OBSEBVATIOirS  ON  SOT  PLATE. 

No.  1715, 

From  side  plate  O. 

Sectional  area,  8^M4  x  ".32  =  2.60  sqaare  incites. 

Heated  plate  until  the  expansion  in  length  of  3iy'  was  ^MIO.  Esti- 
mated temperatnre  being  618Q  Fahr.,  then  applied  stress  of  52,000 
pounds  s=  20,000  iK>and8  per  sqaare  inch  and  suddenly  cooled  a  part  of 
the  plate — a  si)ot  at  the  middle  of  its  width  and  length — by  applying  a 
piece  of  ice  to  the  surface. 

This  sudden  cooling  increased  the  stress  to  60,000  pounds  =  23,080 
pounds  per  square  inch. 

Again  heated  the  plate  till  it  was  bavely  red  in  dim  daylight,  then 
applied  stress  of  20,000  pounds  per  square  inch  and  suddenly  cooled 
plate  with  ice  as  before. 

This  increased  the  stress  to  65,000  pounds  =  25,000  pounds  per  square 
inch. 

Again  brought  up  to  barely  red  heat  in  twilight — it  was  red  <Nily  in 
spots — and  now  tested  by  tension. 

Ruptured  under  137,200  pounds  =  52,690  pounds  per  square  inch. 

While  the  plate  was  being  strained  the  gas  was  shut  off  and  the  tem- 
perature consequently  fell.  About  5  minutes'  time  was  occupied  in  pro- 
ducing rupture. 

The  metal  exhibited  the  same  kind  of  behavior  previously  observed 
in  the  t^st  of  hot  bars,  in  respect  to  the  periodical  and  sudden  yielding 
under  stresses  between  the  elastic  limit  and  tensile  strength;  when 
the  yielding  took  place  there  being  a  temporary  reduction  in  the  stresses. 

Fractur^  at  neck.    Appearance,  fibrous. 

Area  at  fracture,  8'^06  x  '^30  =  2.42  square  inches.  Contraction,  6.9 
per  cent. 

Elongation  after  fracture,  2". 45  in  60^'  s=  4.1  per  cent. 

Elongation  of  5-inch  sections,  ''.30*,  'M5,  'M7,  ".19,  ''.22,  ''.25,  ".23, 
".21,  ".18,  ".16,  ".18,  ".21. 


TESTS   OF   IBON,    STEEL,   AHD   OTHER  MATEBULS. 

Fo.  1716. 

From  side  plate  0. 

Sectional  area,  y'.U  x  ".318  =  2.69  square  inches. 
Gauged  lenij^th,  30''. 
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Applied  loads. 

In  fcaoged  length. 

Temper*- 

tare. 

Benuffks. 

Total. 

Peraqnnre 
inoL 

Elongation. 

Set. 

Pottndt. 
2,680 
81,880 
2;  600 
51.880 
!^600 

2,600 
51,800 

2,600 
61^800 

2.580 
51,800 

2,680 

Poundi. 

1,000 
28,000 

1,000 
20,000 

1.000 

Plate  hettl 
1,000 

*<z 

Inch, 
0. 
.0205 

Inch. 
0. 

Deg.Fahr. 
06 

Initial  loed. 
Be  27,805,000. 
ated  temperatare,  806  Fahr. 

Mean  dlfTerenoe,  ".02883 .-. 
B =24,038,000. 

0. 

.0205 

0. 
lion  ".1480  in 
0. 

«d.    SxpMU 

0. 

.0228 

.'om* 

80".    Bitim 
800 

^0035 

-^0078 

.0147 

-.0102 

While  at  the  temperature  otSMP,  the  plate  was  loaded  with  51,800 
IK>und8  =  20,000  pounds  per  square  inch  tension,  and  then  cooled  by 
sprinkling  the  surface  with  water  at  temperature  of  60^. 

The  contractile  force  exerted  while  cooling  was  103,500  pounds  = 
39«960  pounds  per  square  inch,  and  caused  a  permanent  set  of  ^'.0675  in 
30^'. 


In  ganged  length. 

Tempera- 
tiue. 

Bemarka. 

Total 

Peraooare 

Bkmgation. 

Set. 

Poundi, 

2,600 
51,800 

$600 
51,800 

2,600 

Again  hea 

51,810 
108^000 

Poundi. 

1,000 
20,000 

1,000 
20,000 

1,000 

ted.    Bxpan 

5?S 

InA. 

Inek. 
.0075 

70 

1  Mean  diflferance,  ".0204 .«. 

imperatare  880»  Fahr.    Loaded  with 

and  then  cooled  with  sprinkler. 
Contractile  force  exerted  while  cool- 
ing. 

.0888 

.'oesi' 

Aion  ".160011 

.0080 

.0680 
1  80".  0675. 

Betimated  U 

This  caused  an  additional  set  of 'MO,  a  total  of 'M675. 
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No.  1716— OontinaecL 
Third  heat. 

Expansion,  'M680  in  3(KM675.    Temperature,  901^  Fahr. 

Load  of  81,700  poands  ==  30,000  pounds  per  square  inch  applied,  and 
then  cooled  with  a  sprinkler.  Contractile  force  exerted  while  cooling, 
112,000  pounds  =  43,240  pounds  per  square  inch. 

Upon  the  application  of  water,  the  contractiie  force  immediately  ad- 
vanced to  104,000  pounds,  when  there  was  apparently  some  yielding  of 
the  metal;  from  this  load  the  contractile  force  slowly  advanced  to  the 
maximum,  the  temperature  of  the  plate  in  the  mean  time  being  below 
200oFahr. 

This  operation  increased  the  set  ^M770 — a  part  of  this  set  was  caused 
by  ttie  stress  81,700  pounds  applied  with  the  testing  machine  before 
cooling  was  begun.    The  total  set  is  now  ^^3445. 

Fourth  heaL 

Expansion,  'M620  in  30''.3446.    Temperature,  867©  Fahr. 


Applied  loadft. 

Senarka. 

Total. 

Per  sqiuve 
inoL 

Elongation. 

Set 

P<mnd9. 
81,700 

116.000 

2,600 
61,800 

2,600 
61,800 

2,600 

Potmdf. 
80,000 

44^400 

This  opt 
Lo«ded 

1,000 
20,000 

1,000 
20,000 

2.600 

Inch, 

IndL 

thenanow. 
ContnotUe  foroe  exerted  while  oooling. 

'M418.    The  total  aetia  now  ".4868. 
dnluaofeUatioltj. 

srationinora 
DOW  to  deter 

0. 
.0212 

Raedtheeet 
mine  the  me 

0. 

.0005 

.0214 

.0004 

Fifth  heat 

Expansion,  'M530  in  30''.4858.    Temperature,  819o  Pahr. 

Load  of  100,000  pounds  =s  38,610  pounds  per  square  inch  applied,  and 
then  cooled  with  snow,  commencing  at  the  ends  and  cooling  towards  the 
middle  of  the  length. 

Contractile  force  exerted  while  cooling,  116,000  pounds  ==  44,790 
pounds  per  square  inch. 

Set  increased  'M340.    Total  set  now  '^6198. 

Tensile  strength,  136,900  pounds  =  52,857  pounds  per  square  inch. 

Fractured  cold,  location  of  fracture  at  the  neck.    Appearance,  flbrovT  ~ 

Elongation  after  fracture,  3".92  in  60"  =  6.5  per  cent 

Elongation  of  5-inoh  sections:  ^26,  ''.31,  ''.31,  ".31,  ".36,  "^,  "JSS9,  ".3 
".27,  ".41,  ".34,  ".42*. 
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No.  1717. 
From  Hde  plate  D. 

Sectional  aiea,  8'M2  x  .298=2.42  square  inches. 

Tested  hot,  at  temperature  estimated  abut  97(K>  to  102(K>  Fahr. 

Tensile  strength,  79,200  pounds=32,730  pounds  per  square  inch. 

Fractured  at  middle  of  stem.  The  heated  section  was  30^^  long  at  the 
middle  of  the  stem. 

Appearance  of  fracture,  fibrous. 

Area  at  fracture,  7'^91x'^28s=2.21  square  inches. 

Contraction,  8.7  per  cent. 

Elongation  of  5-inch  sections:  ''.00,  ''.00,  ".00,  ".02,  ".26,  ".34»,  ".28, 
".06,  ".03,  ".00,  ".00,  ".00. 

No.  1718. 
From  Bide  plate  0. 

Sectional  area,  8".14x"J18;s2.69  square  inches. 

Tested  hot    Expansion,  ".237  in  30".    Temperature,  1229^  Fahr. 

Bapid  elongation  began  at  41,000  pounds=15,830  pounds  per  square 
inch. 

Tensile  strength,  45,100  pounds=17.410  pounds  per  square  inch. 

Fractured  5"  from  ^liddle  of  stem.  Appearance,  fibrous,  lamellar. 
Separated  first  at  the  middle  of  the  width  of  the  sheet. 

Area  at  fracture,  7".75x  ".27=2.09  square  inches. 

Gontraction,  19.3  per  cent. 

Elongation  of  5.inch  sections:  ".00,  ".00,  ".05,  ".03,  ".47*,  ".16,  ".28, 
")08,  ".07,  ".00,  ".00,  ".00. 


Ste^A  plate  from  steel  UMieed  column. 

The  metal  had  been  loaded  toith  25,360  pounds  per  square  inch  in  tlie 
test  of  the  latticed  column. 
Assumed  co-effleient  of  eoqfonsion^  .0000066. 

No.  1719. 

Sectional  area,  7".07x  ".388=2.74  square  inches. 
Tested  hot.    Expansion,  ".2360  in  30".    Temperature,  1262^  Fahr. 
Bapid  stretching  at  70,000  poundss=25,550  pounds  per  square  inch. 
Tensile  strength,  83,700  poundss30,550  pounds  per  square  inch. 
Fractured  2"  from  middle  of  stem.    Tore  apart  from  one  edge. 
Appearance  of  fracture,  silky. 
Area  at  fracture,  6".75  x  ".12sb.690  square  inch. 
Gontraction^  74.8  per  cent. 

Elongation  of  5-inoh  sections:   ".00,  ".00,  ".00,  ".04,  ".26,  2".00*, 
".74^  ".05,  ".02,  ".06,  ".00,  ".00. 
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Steel  plate  from  eaime  column  as  No.  1719. 

No.  1720. 

Seotional  area,  7'M0,x^^386  =  2.74  square  iDohes. 
Ganged  length,  3(y'. 
Tested  hot. 


Applied  londs. 

In  gftOKed  langths. 

Tempet*- 
tara. 

Beniwln. 

Total. 

Peraqiuro 
inch. 

Set 

Potmd*. 

2,740 
08.500 

2,740 
68,500 

2.740 
08,500 

2.740 

2,740 

68,500 

2.740 

144,000 

PowuU, 

1.000 
26,000 

1,000 
26,000 

1,000 
25,000 

1,000 

HMted 
1.000 

26,000 
1,000 

52,650 

Inch. 
0. 
.0261 

Inch. 
0. 

Deg.Fuhr. 
70 

IniliAllMMl. 
E=28,800,000. 

minre,  i080»  Ffthr. 
BlMtio  limit  pMMd  by  this  loud,      i 

-.0001 

.0250 

+  .0001 

.0250 

.COOl 

,  ".1020  in  ] 
0. 

EzpMutoi 
.0488 

0".    T^nm 

.0140 

Tensile  «irengtl». 

Fractured  1"  from  middle  of  stem.  Separated  first  at  the  middle 
of  the  width. 

Appearance  of  fraotare,  silky. 

Area  at  fracture,  &"J5  x  ^M6=.92  sqaare  incht 

Contraction,  66.4  per  cent. 

iBlongation  of  S-inch  sections,  ^'.04,  ''.03,  ''.07,  ".11,  ".12,  ",48,1".90», 
".18,  ".12,  ".11,  ".06,  ".06. 
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Steel  plate  from  same  column' as  No.  1719. 
No.  1721. 
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Sectional  area,  7'M3x ''.388=2.77  square  inches. 
Ganged  length,  30'^ 


Applied  loads. 


Total. 


Per 


rsqiiAre 
inon. 


In  ganged  length. 


BUmgatioB. 


Set. 


Tempera- 
tove. 


2,770 
55,400 

2,770 
55,400 

2,770 
56,400 

2,770 


2.770 
65,400 

2,770 
56^400 

2,770 
65,400 

2,770 


05^000 
218,000 
198^000 


Poundt. 

1,000 
20.000 

1,000 
20,000 

1,000 
20,000 

1,000 


Ineh. 
0. 
.0203 


Ineh. 
0. 


Ihg.Fahr. 
70 


.0201 
.0202 


.0001 

.'oooi' 


Initial  load. 
B^.  28,360,000. 


Heated.   Bzpaoaion,  «'.1820lii  W,    Tempetatnxe,  737o  ^Oa, 


1,000 
20,000 

1,000 
20,000 

1,000 
20,000 

1,060 


84,800 
78,700 


0. 
.0190 

0. 

667 

-.0046 

.0162 

-.0062 

.0128 

-^0112 

Mean  differeneee,  ".0228 . 
^     25^660,000. 


Again  heated  to  about  700O  Vate 


Bapid  stretching. 
Tensile  strength. 
Load  at  time  of  raptare. 


Fractnred  2"  from  middle  of  stem:  appearance, silky. 
Area  at  fractnre,  (y'.10x">S2=lM2  square  inches. 
Contraction,  29.5  per  cent. 

Elongation  of  S-inch  sections,  ''.28,  ''.23,  ".26,  ".32,  ".30,  ".42, 1".61«, 
".48,  ".34,  ".31,  "•23,  ".16. 
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Steel  plate  from  same  column  as  No.  1719. 

No.  1722. 

Seotional  area,  7'M2x'^386ar2.75  squ^  inches. 
Gauged  length,  3(K^ 
Temperatnre,  70^  Fahr. 


Applied  kMds. 

In  fMiced  Ungth. 

R«mu^ 

ToteL 

'"^T" 

S«t 

Poundt. 
2,760 
18,760 
27,600 
41,260 
66,000 
68,760 
82,600 
90,260 
110.000 
112.760 
116.600 
118.260 
121.000 
128.750 
126.600 
129.250 
182.000 
184,760 
137.600 

140.250 

143.000 
146,750 
148.600 
151.250 
154.000 
160.750 
160.600 
102,250 
166,000 
170,600 
170,000 
181,600 
187,000 
192,600 
198,000 
208,600 
209,000 
211,200 
196^000 

Founds, 

KOOi 
6.O00 
lO.iJOO 

16,000 

a!i,ooo 

40,  CO* 

41,  €00 
4^  €00 
4a,ffiH> 
HOOO 
45,D00 

4ii,«i>0 
4JJ,  000 

61. 000  { 

52,000 
68,000 
64,000 
66^000 
60.000 
67,000 
68,000 
60,000 
00.000 
02,000 
0^000 
86,000 
88^000 
70,000 
72,000 
74,000 
70,000 
70,800 

JfMiUt. 

0. 

.0047 
.0102 
.0168 
.0900 
.0888 
.0807 
.0868 
.8418 
.0414 
.0484 
.8444 
.0466 
.0406 
.0477 
.0487 
.0498 
.0608 
.0688 
.0666 
.60 
.68 
.01 
.08 
.72 
.78 
.88 
.87 
.98 

LOl 

L14 

1.84 

1.68 

1.70 

2.00 

2.86 

2.88 

8.70 

8^06 

0, 
0. 
0. 
0. 
0. 
0. 

a 

.0001 

£=59,03,000, 
BlMtlo  limit. 

Lo*d  *t  time  of  rapfenniw 

.0012 

Fractnred  V  from  middle  of  stem.    Appearance,  silky. 

Area  at  fracture,  5".97x ''.25=1.49  sqnare  inch.  Contraction,  45.8 
percent. 

Elongation  of  6  inch  sections,  ".46,  70".,  ".81,  ".81,  ".78, 1".04, 2".00», 
".91,  ^'.74,  ".67,  ".67,  ".57.  ,      v»,  ^  .w  , 
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WBOVOHT  ntOH  BABB. 

TENSILE  TESTS  OF  COMMON  BOUND  BASS  IN  THE  CONDITION  THET 
CAME  FBOM  THE  BOLLS. 

No.  2031. 

FirBt^inehhwr. 

Diameter,  2'^02. 

SSectional  area,  3.20  square  inches. 

Oaaged  length,  W. 


IngMigedlMigtli. 

Bttiuaks. 

TOtftL 

^"isr 

Set 

PotMdt. 
8,200 
18^000 
82,000 
48,000 
84,000 
87,800 
?<400 
78,800 
78,800 
80,000 
88,200 
80.400 
80.000 
02,800 
08,000 
00,200 
102,400 
10^800 
108,800 
112,000 
116^200 
118,400 
121,800 
124,800 
128,000 
181,200 
184,400 
137.000 
140.800 
144^000 
147,200 
160,400 
168,800 
IHIOO 
0 

Pinmdt. 
1,000 
8,000 
10,000 
18^000 
20^000 
21^000 
22,000 

Sooo 

24,000 
26,000 
28^000 
27,000 
28.000 
20,000 
80,000 
81,000 
82,000 
88^000 
84,000 
86,000 
88,000 
87,000 
88,000 
5^000 
40,000 
41,000 
42,000 
48,000 
44,000 
46.000 
48,000 
47,000 
48,000 
48,180 

ifMlUt. 

0. 

.0028 
.0000 
.0004 

.0128 

.0186 

.0148 

.0108 

.0100 

.0171 

.0X80 

.0212 

.0000 

.12 

.10 

.21 

.20 

.81 

.88 

.44 

.62 

.80 

.70 

.77 

.87 

1.02 

1.20 

1.88 

LOO 

1.70 

2L08 

2.48 

8.22 

JndL 
0. 
0. 
0. 

—  .0002 

—  .0008 

fikitialload. 
XIastle  limit. 

Tenalle  strength. 
ES18.2  per  cent. 

"+'.'0002' 

*•••>■•••••• 

8.08 

Fractnred  7".8  from  face  of  holder  jaws.  Appearanoe,  fibrous ;  trace 
of  granulation. 

Diameter  at  fracture,  V'JIO.  Area,  2.27  square  inches.  Contraction, 
29.1  per  cent. 

Elongation  of  6-inch  sections,  1".S8*,  ".90,  ".97,  ".90,  ".86,  ".86. 
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No.  2032. 

First  24neh  bar. 
Mark,  B. 
Diameter,  2'^02. 

Sectional  area,  3.20  square  inehes. 
Oaaged  lenfi^th,  20^^ 


Applied  loads. 

In  CMgod  length. 

Bemvke. 

Total 

P«riqo«re 

EUmgeUon. 

Set. 

Pound*. 
8,200 
16,000 
32,000 
48,000 
04.000 
07,200 
70.400 
73,000 
76.800 
80,000 
83.200 
86.400 
88.600 
92,800 
96.000 

Bi 

96.000 
99,200 
102,400 
105,600 
108,800 
112,000 
115, 200 
118,400 
121.600 
124,800 
128,000 
131,200 
134,400 
137,600 
140,800 
148,100 

Poundi. 
1.000 
5,000 
10,000 
16,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 

trnetod891i 

30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89;  000 
40,000 
41,000 
42,000 
43.000 
44,000 
44,720 

0. 

.0080 
.0007 
.0100 
.0140 
.0160 
.0170 
.0180 
.0108 
.0226 
.0258 
.0480 
.1450 
.18 
.24 

ionT8,nnloBd 

.24 

.24 

.24 

.24 

.45 

.61 

.56 

.67 

.76 

.84 

.07 
1.12 
1.26 
L47 
L72 

Inch. 
0. 

Initial  loed. 

i 
BlMtie  limit 

Tenaile  straDgth. 
=:0.1  per  cent 

.0002 
.0010 

ed. 

L81 

Fractured  &'.5  from  face  of  holder  jaws.  Appearance,  fibroas;  trace 
ofgranolatioD. 

Diameter  at  fractare,  V'.69.  Area,  2.24  square  inches.  Contraction, 
30  per  cent. 

Elongation  of  Wnch  sections,  ''.77»,  ".43,  ''.60,  ''.46,  ".43,  ".42. 
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No.  2033. 

First  ^ineh  bar. 

Mark,  0. 

Diameter,  2''.02. 

Sectional  area,  3.20  square  inch. 

Ganged  length,  20"^ 
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In  gfmgfid  laigUi. 

Bemwrka. 

Total. 

Peraqiiftre 
Inch. 

Set. 

PottfMlt. 

8.200 

16,000 

82.000 

48^000 

64,000 

67.200 

70,400 

73,000 

70,800 

80,000 

83.200 

86,400 

89,600 

93,800 

96,000 

99,200 

102,400 

106.600 

108,800 

112,000 

116.200 

118,400 

121,600 

124.800 

128,000 

131,200 

134,400 

137,600 

140.800 

144,000 

147,200 

147,800 

0 

P9und$, 
1,000 
6,000 
10,000 
18,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32.000 
83,000 
84,000 
86,000 
86,000 
37.000 
88.000 
89.000 
40,000 
41,000 
42,000 
48.000 
44,000 
46,000 
46^000 
40,190 
0 

Inehm. 

0. 

.0029 
.0006 
.0100 
.0186 
.0142 
.0149 
.0158 
.0168 
.0177 
.0191 
.0283 
.1000 
.20 
.23 
.26 
.82 
.87 
.44 
.68 
.60 
.67 
.77  • 
.87 

1.00 

L16 

L87 

1.66 

1.71 

2.00 

2.47 

ImOL 

a 

Initial  load. 
Xlaatio  limit. 

TeDiiile  strength. 
=s  13.9  per  cent. 

0. 

2.78 

Fractured  20^^  from  grips.    Appearance,  fibrous. 
Diameter  at  fracture,  ^'1.79.    Area,  2.52  square  inches.    Contraction, 
21.2  per  cent. 
Elongation  of  Sinch  sections,  ''.60,  ''.03,  ".OS,  ".91*,  ".01,  ".61. 
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No.  2034. 

Second  24nck  bar. 
Marks,  A. 
Diameter,  ''2.02. 

Beotional  area,  3.20  square  inches. 
Ganged  length,  20^'. 


AppUedliMdA. 

IngragedlMictli. 

BflBwrlu. 

ToteL 

Pertquart 
inch. 

B6I. 

Poundt. 

8,200 

16,000 

32,000 

48,000 

64,000 

67,200 

70.400 

73,000 

76.800 

80,000 

S;200 

88,400 

88,000 

81,800 

96,000 

80,200 

102,400 

106,000 

106,800 

lUOOO 

116,200 

118,400 

m,ooo 

124,800 
128,000 
181,200 
134,400 
137,600 
140,800 
144,000 
147.200 
148,400 
0 

Pknmdfc 
1,000 
5;  000 
10.000 
15,000 
20,000 
21,000 
22^000 
231000 
24,000 
25,000 
26,000 
27.000 
28,000 
28,000 
80,000 
81,000 
32,000 
33,000 
84.000 
85.000 
86,000 
87,000 
88.000 
88,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
46,600 

0. 
.0088 

.8070 

.OUT 

.0145 

.0168 

.0168 

.0171 

.0182 

.0100 

.0208 

.0217 

.0256 

.0400 

.15 

.81 

.84 

.28 

.85 

.41 

.48 

.58 

.00 

.75 

.85 

.06 

1.12 

1.81 

1.62 

L78 

2.00 

Inek. 
0. 

Initial  load. 
KlMdo  limit. 

.0008 

1 

8.20 

slLS  percent.                                                      i 

Fractured  1''  firom  &ce  of  grips.    Appearance,  fibrous. 
Diameter  at  firacture,  l'^79.  Area,  2.52  square  inches.  Oontraction, 
21.2  per  cent. 
Elongation  of  5-inch  sections,  "^7,  ''.56,  ".57,  ''.54,  ".59,  ".57. 
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No.  2035. 

geeand24M6hbar. 

Mark,  B. 

Diameter,  2f'.02i. 

Sectional  area,  3.20  square  inches. 

Gauged  length,  20^'. 
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B«iiurln. 

ToteL 

'^•'iX" 

mrnigaHim. 

Set 

Pounds. 
8,200 
16^000 
^.000 
48,000 
64.000 
67.200 
70.400 
73.600 
76,800 
80,000 
88.200 
66,400 
89;  600 
92.800 
96.000 
M^206 
102,400 
105,600 
108,800 
112.000 
116.200 
118,400 
121,600 
124.800 
128.000 
181.200 
184,400 
187,600 
146, 8C0 
144.000 
147.200 
150.400 
163.600 
166,840 
156,800 
168.100 
159.620 
0 

Pounds. 
1,000 

^ooo 

10^006 
16.000 
96.000 
21,000 

§% 

24.600 
26.000 
26,600 
27,000 
28,000 
29;  000 
801000 
81,000 
82.000 
88,000 
84.000 
86.000 
86.000 
87,000 
88,000 
89.000 
40,000 
41.000 
42.000 
48.000 
44.000 
46.000 
46,000 
47.000 
48,000 
48.860 
40,000 
49.410 
40,880 
0 

Inohss. 
0. 

.0026 
.0072 
.6108 
.0148 
.0168 
.0166 
.0176 
.0186 
.0196 
.0116 
.0827 
.0248 
.0272 
.0000 
.16 
.18 
.24 
.29 
.84 
.41 
.49 
.66 
.66 
.73 
.84 
.96 
LIO 
1.26 
L40 
L66 
1.90 
2.28 
2.75 
8.98 
8.22 

Jnsk. 
0. 

Initiiaioiid, 
XbMtloliBii. 

s2Qi5  per  cent. 

.0066 
.OOU 

— 

4.11 

Fractnred  18^'  from  grips.  Appearance,  flbroos,  90per  cent.;  granular, 
10  per  cent. 

Diameter  at  fractore,  V'.IO.  Area,  2.27  square  inches.  Gontraction, 
29.1  per  cent. 

Elongation  of  Sinoh  sections,  ".97, ".92,  ".96, 1".28», ".96, 1".01. 
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No.  2036. 

Second  i-imck  bar. 
Mark,  O. 
Diameter,  2'\02. 

Sectional  area,  3.20  sqoare  inches. 
Ganged  length,  20". 


Bwukrka. 

Total. 

'•Lsr* 

Set. 

Poundi. 

8,200 

16^000 

82,000 

48,000 

64,000 

67,200 

70^400 

73,680 

76.800 

80,000 

83,200 

86,400 

80,600 

92,800 

06.000 

00,200 

102,400 

105,600 

108,800 

112,000 

115,200 

118.400 

121,600 

124,800 

128.000 

131,200 

184,400 

137.600 

140,800 

144,000 

147,200 

150,400 

161,000 

0 

PavndM. 
1,000 
6.000 
10.000 
16,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26^000 
26,000 
27,000 
88,000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86^000 
87,000 
38,000 
30,000 
40,000 
41,000 
48,000 
43,000 
44,000 
45.000 
46,000 
47,000 
47,100 

JfMftM. 
0. 

.0031 

.0068 

.0105 

.0140 

.0148 

.0167 

.0165 

.0174 

.0183 

.0197 

.0211 

.0248 

.0800 

.16 

.21 

.24 

.20 

.84 

.48 

.48 

.57 

.65 

.75 

.87 

.97 

1.12 

L24 

L42 

1.76 

1.00 

2.88 

Inch, 
0. 

Initial  load. 

r 

1 

TenoQe  otreiiKth. 
=U.0  per  cent. 

2.40 

Fractured  2"  from  grips.    Appearance^  fibrous. 
Diameter  at  fracture,  V^87.    Area,  2.75  square  inches.    Contraction, 
14.1  per  cent. 
Elongation  of  Wnch- sections,  ".66,  ".02,  ".65,  ".57,  ".56,  ".47. 
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No.  2037. 

Seamd  l^^Mk  bar. 
Mark,  A. 
Diameter,  r'.52- 

Sectional  area,  1.815  square  inches. 
Gauged  length,  20'^ 
NoTE.«-The  first  1}^'  bar  was  vsed  for  material  for  endurance  tests. 


AppUedloacU. 

In  ganged  lanftb. 

Senarks. 

ToUL 

Per  square 
inob. 

Bet 

Pounds. 
1,815 
9.076 
18,160 
27,226 
36,800 
38,115 
39,930 
41,746 
43,660 
45.876 
47,190 
49^006 
50,820 
62,036 
54,450 
56^206 
68.U80 
60.806 
61,710 
S8,626 
05.840 
07.156 
68,970 
70,786 
72,000 
74,416 
7^330 
78,046 
79^800 
81,676 
83,490 
86,806 
87.120 
88.986 
89,160 
0 

Pound$. 
1,000 
6,000 
10.000 
15,000 
20,000 
21,000 
22,000 
28.000 
24.000 
25.000 
20,000 
27.000 
28.000 
29.000 
30,000 
81,000 
32.000 
83.000 
84.000 
36.000 
96^000 
87.000 
38.000 
89.000 
49,000 
41,000 
42,000 
48,000 
44,000 
46,000 
40,000 
47.000 
48,000 
49.000 
49.120 
0 

JnehM, 
0. 

.0030 
.0067 
.0103 
.0142 
.0160 
.0166 
.0166 
.0178 
.0180 
.0190 
.0200 
.0810 
.0221 
.0281 
.0258 
.0277 
.2&V 
.80 
.86 

:S 

.67 

.67 

.76 

.86 
100 
1.14 
1.28 
1.47 
1.04 
2.00 
2.40 
8.45 
3.87 
8.86 

Inch. 
0. 
•■••>>.■.«■■ 

InittalkMia. 
XlaettollBilt 

TeDsUe  stxength. 
=  19.8  per  cent. 

.0009 
.0002 

.0024 

Fractured  22^'  firom  face  of  grips.    Appearance,  fibrous  trace  of 
granulation. 

Diameter  ai  fracture,  VJ31.    Area,  1.35'sqnaire  inches.    Oontraetion, 
25.6  per  cent. 

Elongation  of  5-inch  sections,  ".96,  ".97,  l".a7»,  ".94,  ".87,  ."88. 
H.Bx.tf- 84 
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No.  2038. 

Second  H-inoh  bar. 
Mark,  B. 
Diameter,  1^^52. 

Sectional  area,  1.815  sqaare  inches. 
Oanged  length,  20". 


AppUedloAda. 

In  gmgad  length. 

Bemvks. 

TotiO. 

Per  square 
Ineh. 

Elongation. 

Set. 

Pounda. 
1,815 
0,075 
18,160 
27,225 
86,800 
88.115 
80,990 
41,745 
48.500 
45.375 
47.190 
49.006 
50,820 
52,635 
64,460 
66.265 
66.080 
60,806 
61,710 
63,625 
65,840 
67,155 
68.070 
70,785 
72,000 
74,416 
76^280 
78,045 
70.860 
81,675 
83,400 
86,306 
87,120 
88^036 
89,940 
0 

PoundM, 
1,000 
5.000 
10.000 
'     15,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25.000 
26,000 
27,000 
28,000 
20.000 
80,000 
81,000 
82,000 
88,000 
34.000 
85.000 
36,000 
37,000 
88,000 
30,000 
40.000 
41,000 
42.000 
43,000 
44.000 
4^000 
46,000 
47.000 
48,000 
40,000 

Jncket, 

0. 

.0030 
.0065 
.0100 
.0186 
.0148 
.0151 
.0160 
.0167 
.0174 
.0188 
.0101 
.0200 
.0200 
.0210 
.0235 
.0248 
.0660 
.28 
.84 
.41 
.40 
.68 
.06 
.72 
.82 
.04 

LOS 

L17 

1.40 

1.63 

1.80 

2.25 

2.83 

4.00 

4.70 

0. 

Initial  lotd. 
BlastlollflBtt. 

=23.0  per  oent 

.0008 



.0018 

Fractnred  24''  fix>m  grips.    Appearance,  fibroas. 
Diameter  at  fractore,  1''.27.    Area,  1.27  sqaare  inches.   Oontraotion, 
30.0  per  cent. 
Blongatiionof  Sindi sections,  I'aO,  1M7, 1".42*,  r'.20;  1''.00, 1".07. 


TESTS  OP  IRON,  STEEL,  AND   OTHER  MATERIALS. 
ITo.  2039. 

Second  li^noh  bar. 

Mark,  O. 

Diameter,  ^^62. 

Sectional  area,  1.816  square  inches. 

Ganged  length,  2(F^ 
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Ingancodlen^h. 

Pj>mayfc« 

XotoL 

Persqiisre 

mangftiou. 

Set. 

finrndc 
L815 
9.075 
18,150 
27,225 
86^800 
88,115 
88^980 
41,745 
48,660 
45,875 
47,100 
40.006 

62,635 
54,450 
56,265 
68,080 
60,895 
61,710 
68^525 
65^840 
67,165 
68^970 
70,785 
72,000 
74,415 
76,230 
78,045 
79,860 
81,675 
83,490 
85,305 
87,120 
88,935 
90,750 
91,800 

Pmmd$. 

Looo 

6,000 
10,000 
15,000 
20^000 
21,000 
22,000 
28,000 
24,000 
25^000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82^000 
88,000 
84,000 
86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
40,000 
47,000 
48,000 
48.000 
50,000 
50,800 

InehM, 
0. 

.0027 
.0002 
.0009 
.0185 
.0143 
.0152 
.0158 
.0166 
.0171 
.0180 
.0190 
.0198 
.0209 
.0219 
.0238 

:^ 

.80 

.88 

.89 

.44 

.61 

.68 

.67 

.77 

.87 
LOO 
L12 
L80 
LOO 
LOO 
2.11 
2.68 
3.82 

Ineh. 
0. 

Initialload. 

TensUe  strength. 
=  24.0  per  cent. 

0. 

r- 

4.80 

Fractured  19^'  from  the  grips.  Appearance,  flbrons;  trace  of  granu- 
lation. 

Diameter  at  fracture,  VJ27.  Area,  1.27  square  inches.  Contraction, 
30  per  cent. 

Elongation  of  Sinch  sections,  ".94,  l'M3, 1".55*,  1".07, 1''.06,  ".98. 


532  TESTS   OF  IBON,    STEEL,   AND   OTHES   MATEBIALS. 

No.  2040. 

Firit  I'inek  har. 
Mark,  A. 
Diameter,  1''.01, 
Sectional  area,  .801  sqaare  inch. 
Ganged  length,  20^^ 


Applied  l<»ds. 

IngMgedlengtli. 

Bomarka. 

Total. 

Pereqnare 
inch. 

Elongation. 

Set. 

Powndt. 

801 

4.006 

8,010 

12,015 

16,020 

20,025 

24.030 

24,831 

25,632 

27,284 
28,035 
28,836 
29,637 
80,488 
81,239 
82,040 
82,841 
88,642 
84.448 
86,244 
86.046 
86,846 
87,647 
88,448 
89,249 
40.060 
40.851 

Ptmndt. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
82,000 
83,000 
84,000 
35,000 
86,000 
87,000 
88.009 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46.000 
47,000 
48^000 
49,000 
50,000 
61,000 
52,009 

Jndhcf. 

a 

.0029 
.0060 
.0096 
.0129 
.0162 
.0202 
.0210 
.0217 
.0226 
.0236 
.0247 
.0250 
.0279 
.0316 
.0960 
.18 
.21 
.26 
.82 
.40 
.45 
.54 
.66 
.78 
.86 
.98 
L04 

Ine/L 
0. 

Inltlalload. 
BlaatioUiBlt 

0. 

.0002 

s:5.8p«reait. 

1.18 

Fractured  in  grips.  Appearance,  fibrons,  60  per  cent. ;  granular,  40 
per  cent. 

Diameter  at  fracture,  '^93.  Area,  .679  square  inch.  Gontraction, 
16.2  per  cent. 

Elongation  of  6-inch  sections,  ".28,  ''.28,  ".28,  ".30,  ".29,  ".30. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

Ko.  2041. 

First  1-inch  bar, 
Mark,  B. 
Diametfer,  1".01. 
Sectional  area,  .801  square  inch. 
Gauged  length,  W. 
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AppUod  loadB. 

In  guged  length. 

Bemttke. 

Total. 

PersqiuEre 
Indi. 

Set. 

801 
4,005 
^010 
12,015 
16,020 
20,025 
24,030 
24,881 
25.632 
26,483 
27,234 
28,035 
28,836 
28,637 
30,438 
81,238 
82,040 
82.841 
83,642 
84,443 
35,244 
36,045 
36,846 
37,647 
38.448 
30.249 
40,060 
46,851 
41.652 
43,453 
43,254 
44,655 
44.856 
45.44D 
0 

1.000 
5.000 
10.000 
15,000 
20.000 
25,000 
80.000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40.000 
41,000 
42,000 
48.000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
54,000 
56,000 
66,000 
56,780 
0 

0. 

.0030 
.0067 
.0106 
.0142 
.0180 
.0820 
.0881 
.0240 
.0250 
.0258 
.0260 

•.0278 
.0292 
.0801 
.0827 
.0360 
.0076 
.17 
.19 
.83 
.28 
.85 
.45 
.52 
.60 
.70 
.84 
.94 

1.07 

1.24 

1.88 

L48 

0. 

Initial  load. 
SiMtio  limit. 

Tensile  etrangth. 
as  7.0  per  cent. 

0. 
.0006 

L88 

Fractured  17^''  from  grips.  Appearance,  fibrous,  90  per  cent ;  gran 
nlar  in  spots,  10  per  cent. 

Diameter  at  fracture,  '^94.  Area,  .694  square  inch.  Oontraction,  13.4 
per  cent. 

Elongation  of  Wnch  sections,  ".36,  ".38,  ".46»,  ".38,  ".37,  ",39. 


534  TESTS   OF   IRON,    ST£EL,    AND   OTHER   MATERIALS. 

Ko.  2042. 

'     First  I'inoh  bar. 

Mark,  0. 

Diameter,  1''.01, 

Sectional  area,  .801  sqaare  inch. 

Gauged  length,  2(K^ 


Applied  loftda. 

IhCragedlengCh. 

Eemarks. 

Total. 

P«r  square 
inoh. 

Set 

Poimdf. 
801 
4,005 
8,010 
12,015 
16.020 
20,025 
24,030 
24,831 
25.632 
26,438 
27,234 
28.035 
28,836 
29,637 
80,438 
81,289 
82.040 
82,641 
83.642 
84,443 
35.244 
36.045 
86,846 
37.647 
38,448 

lintndB. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,006 
80.000 
31.000 
32,000 
83,000 
34,000 
85,000 
86.000 
87,000 
38.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48.000 
«.«0 

JfM*. 

Oi 

.0027 
.0062 
.0097 
.0134 
.0160 
.0208 
.0218 
.0228 
.0234 
.0244 
.0267 
.0968 
.0285 
.0317 
.0360 
.15 
.17 
.21 
.27 
.82 
.40 
.49 
.60 
.70 

JimA. 
0. 

InitUlload. 

XlaeticUmtt 

• 

TenaQe  atrength.                                                   i 
s  8.9  per  cenk                                                         , 

:ti'" 

Fractnred  9^'  from  grips.  Appearance,  fibrous,  80  per  cent.;  granu- 
lar, 20  per  cent. 

Diameter  at  fracture,  "M.  Area,  .724  square  inch.  OontractioD, 
9.6  per  cent. 

Elongation  of  6-inch  sections,  "J23;  ''.25»,  ".17,  'M8,  'M7,  ".19. 


TESTS   OF   IBON9  STEEL,  AND   OTHER   MATERIALS. 

8ec(mdl'mek  bar. 
Mark,  A. 
Diameter,  1".01. 
Sectaonal  area,  .801  square  inch. 
Gauged  length,  20". 
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Appttedloiids. 

III  CMgadlncth. 

Banurki. 

TotaL 

'^iSsr 

XIoagiitlaB. 

Bat 

PMMMlt. 

801 
4,005 
8^010 
12,015 
16,028 
20.025 
24,080 
24.881 
2^682 
26.438 
27,284 
28,035 
28^836 
20.687 
80.488 
81,288 
82,040 
82,841 
83,642 
84,448 
85,244 
86,045 
86,846 
37,647 
88,448 
88,248 
40,060 
40,851 
41.668 
4a;  468 
48,264 
44,055 
44,856 
44,880 

1,000 
5,000 
10  000 
16,000 
20^000 
86.000 
80.000 
81.000 
82,000 
88,000 
SkOOO 
8^000 
88;  000 
87,000 
88».000 
88>8 
40^000 
41,008 
42,000 
43,008 
44,000 
45.000 
46,000 
47,000 
48,000 
48,000 
60,000 
51.080 
6£008 
53.000 
54,000 
55,000 
56^008 
5&168 

JfMftM. 

8. 

.0080 
.0070 
.0108 
.0148 
.0187 
.0237 
.0248 
.0261 

.0385 

■T 

.18 

.22 

.28 

.86 

.48 

.50 

.58 

.68 

.77 

.88 
1.01 
1.18 
L80 
1.40 
L68 
L84 
2.20 
2.60 
8.85 

Jnth. 
0. 

Initial  loud. 
BlMtioUinH. 

Tenafle  strengtli. 
=17.7  per  cent. 

.0015 

8.68 

Fractared  18'^  from  grips.  Appearance,  fibroos,  85  per  cent;  grann- 
lar  in  spots. 

Diameter  at  firactaie,  '^88.  Area,  .608  square  inch.  Ooutraction, 
24.1  per  cent 

Elongation  of  6-inch  sections,  ^80,  ".83,  ".83,  ''.»•,  ".88,  ".83. 


536  TEdTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2044. 

Sfeoand  l-inolk  ter. 
Mark,  B. 
Diameter,  1''.01. 
Sectional  area,  .801  square  inch. 
Ganged  length,  20". 


Applied  londa. 

In  graced  length. 

Bemarke. 

Total.  . 

Peraquue 
inoh. 

Set 

Pounds, 
801 
4,005 
8,010 
12,016 
10,020 
20,025 
24.030 
24.831 
25,632 
28,433 
27,2.34 
28.036 
28,836 
29,637 
30,438 
31,239 
32,040 
32,841 
33,642 
84,448 
85,244 
36,045 
86,846 
87,647 
38.418 
89,249 
40,050 
40,851 
41,652 
42.453 
43,254 
44,055 
44,856 
44j^920 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20.000 
S&,000 
80,000 
81,000 
82.000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56.000 

JiMftM. 

0. 

.0030 
.0071 
.0108 
.0148 
.0188 
.0988 
.0246 
.0250 
.0265 
.0281 
.0301 
.0342 
.10 
.18 
.23 
.28 
.34 
.43 
.50 
.58 
.67 
.77 
.87 
.99 

1.10 

1.24 

1.89 

1.68 

1.86 

a  16 

2.54 

8.80 

IndL 

0. 

InltUllMd. 
BiMtleUadt 

Tensile  stareagth. 
=  16.8  percent. 

.0006 

8.36 

Fractured  1".5  from  grips, 
nlar  in  spots,  10  per  cent. 

Diameter  at  fracture,  '^88. 
24.1  per  cent. 

Elongation  of  6-inch  sections,  ".86,  ".02»,  ".88,  ".78,  ".77,  ".75. 


Appearance,  fibrous,  90  per  cent.;  gran- 
Area,  .608  square  inch.    Contraction, 


TE8TS   OF  ISOK,   STEEL,   AKD  OTHER  MATEBIALS. 

No.  2045. 

Beeand  Vineh  bar. 
Mark,  O.  t 

Diameter,  1".01. 
Sectional  area,  .801  sqnare  inch. 
Gauged  length,  20"'. 
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III  guged  length. 

Remarks. 

TdteL 

PwtqiiAie 
Inoh. 

Set. 

801 ' 
4.006 
8,010 
12,015 
16,020 
20.025 
24^030 
2<831 
25,682 

27^284 

^^ 

28;  887 
80,488 

82»040 
£(841 
88^842 
84.443 
85,244 
86,045 
88,848 
87,647 
38.448 
30,848 
40,050 
40,851 
41,652 
42,458 
48,254 
44,056 

^88. 

Founds. 
1,006 
6,000 
10,000 
16^000 
20,000 
2^800 
80,000 
31,000 
82;  000 
38,000 
84,000 
85^000 
88.000 
87,000 
88,080 
80.000 
40.000 
41,000 
42.000 
48.000 
44,000 
45,000 
40.000 
47.000 
48,000 
48,000 
50,000 
51,008 
52,' 000 
53.000 
54,000 
65,000 
58.000 
57.000 
57,280 
0 

JiMftM. 

0. 

.0082 
.0070 
.0108 
.8145 
.0188 
.0227 
.0235 
.0348 
.0258 
.0278 
.0800 
.0860 
.0580 
.16 
.22 
.28 
.31 
.38 
.45 
.58 
.80 
.74 
.83 
.02 
1.04 
1.16 
.    1.84 
1.47 
1.84 
1.08 
2.26 
2.88 
8;  88 

Inch. 
8. 

InitlAlloikl. 

• 

ElMtio  limit. 
=2?7peroent. 

.0005 

"ili"" 

Fractured  13^'  from  grips.    Appearance,  fibrons,  slightly  granular. 
Diameter  at  fhM)tnre,  ^'.83.    Area,  .541  sqnare  inch.    Contraction, 
32.5  per  cent 
Elongation  of  6-inch  sections,  ''.86,  ".91,  r'.27»,  ".98,  ".98,  ".87. 


638  TESTS   OF   IRON,    8T££L,    AND   OTHER   MATERIALS. 

No.  2046. 

Fintl^nekbar. 

Mark,  A.  • 

Diameter,  ''.92. 

Sectional  area,  .665  square  inch. 
Ganged  length,  20''. 


Applied  l<Md& 

IngMCedlflBgtii. 

Bemttki. 

TotaL 

FBrMowe 
inoh. 

ElongatkUL 

Bet. 

Poufuff. 
665 

8,825 
6,650 
0.075 
13.800 
16,625 
10,060 
20,615 
21,280 
21,945 
28,610 
23,275 
28,040 
24,605 
25,270 
25,035 
26,600 
27,265 
27,030 
28,595 
29,260 
29,925 
80,590 
81,255 
31,920 
82,585 
33,250 
83,780 
0 

Powfub. 
1,000 
6.060 
10,000 
l&OOO 
2(^000 
25,000 
80,000 
81,000 
82.000 
83.000 
84.000 
85.000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
40.000 
60,000 
50,800 
0 

0. 

.0082 
.0070 
.0108 
.0151 
.0188 
.0281 
.0246 
.0265 
.0265 
.0284 
.40 
.45 
.68 
.60 
.60 
.75 
.86 
.05 

L05 

1.18 

1.82 

L50 

1.75 

2.05 

2.47 

2.88 

Inch. 
0. 

Initlidloed. 
BMtto  limit 

Tensile  strength. 
=  21.1  percent. 

.0090 



4.83 

Fractured  9"  from  grips.    Appearance,  fibrous. 
Diameter  at  fracture,  ".77.    Area,  .466  square  inch.    Gontraction, 
29.9  per  cent. 
Elongation  of  S-inch  secUons,  ".93, 1".17, 1".03, 1",  1".02, 1".42* 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIAXS. 

Uo.  2047. 

First  i'ineh  bar. 
MarkyB. 
Diameter,  ''.92. 

Sectional  area,  .605  square  ineh. 
Ganged  length,  20". 
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Applied  loud*. 

IngMf«dl«ctlL 

BoBWks. 

TotaL 

PerMoare 
inok. 

Tei^Tftg*^^ 

Set. 

066 

8,825 
6.650 
0,076 
18,300 
16,625 
10,050 
20,615 
81,280 
21.045 
22,610 
28,275 

3mo 

24,605 
2^270 
26,935 
26.600 
t7,265 
27,980 
28,505 
»;100 

PiMindt. 
1,000 
5^000 
10,000 
15,000 
20,000 
26.000 
80,000 
81,000 
82^000 
88,000 
84.000 
86,000 
86^000 
87,000 
88,000 
80.000 
4A,000 
41,000 
42,000 
AOOO 
48j^760 

Inchst, 
0. 

.0080 
.0070 
.0108 
.0145 
.0184 
.0226 
.0940 
.0450 
.1050 
.90 
.41 
.48 
.56 
.03 
.70 
.70 
.91 
.06 
1.12 

IfUk. 

0. 

XbMtte  limit 

Tendtostevogih. 
=:6.2pwoiml 

..L. 

^     .0018 

L24 

Fraotored  18^'  from  grips.  Appearance,  flbroos.  Part  of  the  fracture 
separated  the  metal  along  imperfect  weld  in  the  rolling. 

Diameter  at  fracture,  ^^82.  Area,  .528  square  inch.  Oontraotioii, 
20.6  per  cent. 

Elongation  of  5-inch  sections,  "JSn,  ".27,  ".27,  ".45»,  ".27,  ".27. 


540  TESTS   OF   IRON,    STEEL,    AND   OTirER   SIATERIA1.S, 

No.  2048. 

First  ^inch  bar. 
Mark,  O. 
Diameter,  ^^92. 

Sectional  area,  .665  sqaare  inoh. 
Gaaged  length,  2(K^ 


Applied  loAdiL 

III  giuged  leogth. 

Bemarks. 

TotaL 

Persqiiare 

JElODgfttlOII. 

Set 

Poundt, 
666 
8,825 
6,650 
9,976 
13,300 
16,625 
19,950 
20,615 
21,2H0 
21,945 
22,610 
23.275 
23,040 
24,605 
25.270 
25,935 
26.600 
27,265 
27,930 
28,505 
29,260 
20,925 
30,500 
81,255 
81,920 
32,585 
33,250 
88,570 

Poundi. 
1,000 
6,000 
10.000 
15,000 
20,000 
25.000 
80,000 
81,000 
82,000 
88,000 
84.000 
85,000 
86,000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,1100 
47,000 
48,000 
49,000 
50,000 
50,480 

JnehM. 

0. 

.0030 
.0068 
.0102 
.0138 
.0176 
.0217 
.0230 
.0240 
.0250 
.0600 
.41 
.45 
.51 
.60 
.67 
.76 
.86 
.96 

1,10 

1.28 

1.86 

1.56 

L76 

9.00 

2.68 

8.10 

IfUh. 
0. 

1 
Initial  load. 

Elastio  limit. 

Tenaile  strength. 
=19.2. 

.0017 

8.84 

Fractured  15^'  from  grips.    Appearance,  flbrous. 
Diameter  at  fracture,  '^78.    Area,  .478  square  inch.    GontractioD, 
28.1  per  cent. 
Elongation  of  S-inch  sections,  ^'.86,  l''.03»,  <'.97,  ''.92,  ".92,  ''.98. 


TESTS   OF  IBON^    STEEL,    AND   OTHEB   MATERIALS. 
No.  2049. 

Second  i^neh  bar. 

Mark,  A. 

Diameter,  ".92. 

Sectional  area,  .665  sqaare  inch. 

Gauged  length,  2(K^ 
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Applied  iMdt. 

In  gMged  length. 

Bemerke. 

ToUL 

Periooftre 

BkmgAtlon. 

Set. 

Pounda, 
665 

8,325 
$650 
9.975 
18,800 
16,625 
191990 
20.616 
21,2«0 
21.945 
82.610 
23.275 
23,940 
24,605 
25;  270 
25,985 
26.600 
27^265 
27,930 
28,595 
29,260 
29,925 
80.500 
81,255 
81,920 
8^585 
88,250 
8^880 
0 

Ponndt. 
1,000 
^000 
10.000 
15,000 
20,000 
85.000 
80.000 
81,000 
32,000 
83.000 
84,000 
39,000 
86.000 
87.009 
88.000 
80.000 
40.000 
41,000 
42.000 
48,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
50,950 

JimAm. 

0. 
.onto. 

JiidL 
0. 

Initial  loftd. 
Ebistio  Umit. 

Tensile  strencth. 
=  18. 8  per  cent. 

0072 

.0111 
0151 
0190 
0286 
0244 
0268 
0868 
28 
41 

.46 
56 

.68 

.68 
80 
85 
m 

.0017 

LIO 
1.84 
1.86 
L58 
1.79 
1.96 
2.80 
8L95 

8  76 

Fractured  6^'  from  grips.    Appearance,  fibrous. 
Diameter  at  fracture,  '^77.   Area,  .466  square  inch.    Gontraction,  29.9 
per  cent. 
Elongation  of  5.iuoh  sections,  '^89,  ''.86,  ''.91, 1".03,  ".96, 1".10*. 


542  TESTS   OP  IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2050. 

Second  i-inch  bar. 

Mark,  B. 

Diameter,  ".92. 

Sectional  area,  .665  square  inch. 

Gauged  length,  20^'. 


AppUed  loads. 

Bemarks. 

Total. 

Per  square 
inoL 

Elongatioii. 

Set. 

Poundt. 
666 
3,326 
6.650 
9,976 
13,800 
16,626 
19.950 
20,616 
21,280 
21,946 
22, 610 
23,276 
23,940 
24,006 
25,270 
26,936 
26.600 
27,266 
27,930 
28,696 
29,260 
29,926 
80,690 
81,256 
81,990 
82.586 
38,250 
83,790 

Potmds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26.000 
30,000 
81,000 
32,000 
83,000 
84,000 
85,000 
86,000 
87,000 
38,000 
39.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48;  000 
49,000 
50,000 
50,810 
0 

IneKet. 

0. 

.0032 
.0070 
.0106 
.0147 
.0186 
.0230 
.0238 
.0249 
.0259 
.0274 
.80 
.46 
.62 
.60 
.67 
.76 
.86 
.96 

1.07 

1.21 

1.85 

1.66 

1.76 

2.08 

3.40 

2.96 

Inch. 
0. 

Initial  load. 
Elastic  Unit 

Tensfle  sttoigth.                                                   i 
=19.8  per  0^ 

.0018 

8.96 

Fractured  2''  fipom  grips.    Appearance,  fibrous. 
Diameter  at  fracture,  '^76.    Area,  .454  square  inch.    GoQtraction, 
31.7  per  cent. 
Elongation  of  S-inch  sections,  T'.OO,  r'.07,  ''.99,  ''.99,  ".90, 1".06. 


TESTS   OF   I£ON^  STEEL,  ^KD   OTHER  BiATEBIALS. 

No.  2061. 

Second  i^noh  bar. 
Mark,  0. 
Diameter,  ".92. 

Sectional  area,  .665  sqaare  inoh. 
Oaaged  length,  2(y'. 
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In  CMced  length. 

Eemarks. 

TotaL 

PeraqoMO 

EkmgBlion. 

Set. 

666* 

8.826 
6;  650 
9.976 
18,300 
16^626 
18^960 
20,616 
21.280 
21.945 
23,610 
28,275 
28,940 
.24,606 
26,870 
26,986 

27,266 
37,989 
38;  696' 
29^260 
29.996 
80,690 
81,256 
81,920 
82,586 
88,250 

PoundB. 
1.000 
6,000 
10,000 
16,009 
20,000 
35^000 
80.000 
81,000 
82,000 
88,900 
84k  000 
85^000 
86^000 
87,000 
88,000 
88,009 
40,009 
41,000 
42,009 
48,000 
44.000 
45,000 
46.000 
47,000 
481000 
49,000 
60.000 

JimAm. 
0. 

.0081 
.0067 
.0107 
.0144 
.0181 
.0223 
.0232 
.0243 
.0550 
.17 
.40 
.45 
.60 
.60 
.67 
.76 
.85 
.95 
1.05 
L22 
L85 
1.45 
1.70 
2.00 
3L42 
'2L90 

Ineh, 
0. 

InltliaioMl. 
ElastiolimU. 

=s  17.9  per  cent. 

.0010 

8.07 

Fractared  6"  from  grips. 
Diameter  at  fracture,  ".76. 
per  cent 
Elongation  of  5-inch  sections,  1".27*,  ".80,  ".87,  ".89,  ".92,  ".92. 


Appearance,  flbroas. 
Area,  .454  sqaare  inch. 


Contraction,  31.7 


544  TESTS   OF  IRON,    BTEEL,   AND   OTHEB   MATERIALS. 

No.  2062. 

Fir$t  i-inoh  bar. 
Mark,  A. 
DiametejT,  ''.76. 

Sectional  area,  .454  square  inch. 
Gaaged  length,  20^'. 


Applied  loadik 

Inwg^lttigth. 

Remarks. 

TotaL* 

Persqiuure 
inch. 

Set 

Pounda. 
454 

2,270 
4.540 
6,810 
0,080 
11.350 
13.620 
14,074 
14,528 
14,082 
15  436 

Bmndt, 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
81.000 
82,000 
33.000 

9A  AAA 

0. 

.0028 
.0064 
.6100 
.0138 
.0173 
.0210 
.0220 
.0282 
.0288 
.0250 
.0262 
.0760 
.87 
.40 
.60 
.58 
.64 
.70 
.81 
.86 
.96 

1.11 

1.25 

L41 

L68 

1.86 

2.08 

2.58 

Jnek. 

0. 

Tattiallotd. 
BlaatioUiiilt 

•1 18.7  per  oci^ 

.0007 

15  890    '        sk'  AAA 

16.344 
16^798 
17,252 
17,706 
18,160 
18, 614 
19,068 
19.522 
19,976 
20,430 
20,884 
91,838 
21,792 
22,246 
22.700 

86,000 

87,000 
88.000 
39.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
40,000 
50,660 
61,000 
62,000 
62.660 
0 

rn 

Fractared  T^  fh>m  grips.    Appearance,  fibrons. 
Diameter  at  fractnre,  ".67.    Area,  .353  square  inch.   Oontraction, 
22.2  percent. 
Elongation  of  5-inch  sections,  ".81»,  ''.69,  ''.70,  ".67,  ".67,  ".67. 


TESTS   OF   lEON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2063. 

First  ^inek  bar. 

MarkyB. 

Diameter,  ".76. 

Sectional  area,  .454  square  inch. 

Gauged  length,  2(K'. 
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Applied  loads. 

Jn  gMiged  length. 

Beniarks. 

ToUl. 

Per  Bqnwe 
inck. 

Elongation. 

Set. 

Pounds. 
454 

2,170 
4,  MO 
6,810 
9,080 
11.350 
18.620 
14,074 
14,528 
14,982 
15,436 
16.880 
16.844 
16.798 
17, 252 
17,700 
18,160 
18,614 
19,008 
19,022 
10,976 
20,430 
20,884 
21,338 
21,792 
22,246 
22,700 
23,154 
23,008 
24,062 
24,310 
0 

Pounds. 
1,000 
t      6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35.000 
86.000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
53,550 
0 

Inches. 

0. 

.0028 
.0063 
.0096 
.0132 
.0168 
.0206 
.0213 
.0220 
.0280 
.0237 
.0244 
.0257 
.0275 
.40 
.44 
.62 
.00 
.69 
.75 
.81 
.96 

1.06 

L19 

1.85 

1.48 

1.68 

2.00 

2.27 

2.45 

Inch. 
0. 

Initial  load. 
Blaatio  limit. 

Teniiile  strength. 
-15.4  per  cent. 

8.08 

Contraction,  24.7 


Fractured  '^85  from  grips.    Appearance,  fibrous. 
Diameter  at  fracture,  ^^66.  Area,  .342  square  inch. 
per  cent. 
Elongation  of  Wnch  sections,  '<.92*,  ''.78,  ''.77,  ".77,  ".76,  ".78. 

H.Bz.40 36* 


546  TESTS    OF   lEON,    STEEL,    AND    OTHER   MATERIALS. 

No.  205i, 

First  ^'inch  bar. 
Mark,  0. 
Diameter,  ".76. 

Sectional  area,  .454  square  inch. 
Gauged  length,  20". 


Applied  luadP. 

In  flanged  length. 

Itomwks. 

TolAl. 

Per  Hoaare 
inrh. 

Eluii;;ation. 

Set. 

Pounds. 

!      2, 270 
4.540 
6.810 
0,080 
11.350 
13,620 
14.  074 
14.  5J8 
14,982 
15.436 
15,890 
10.  344 
16,  798 
17.2.V2 
17.706 
18,160 

18.  614 

19,  068 
19,  5-22 

19.  976 

20.  430 
20  8g4 

21.  3,38 

21,  792 

22.  246 
22.  700 
23.154 
23.608 
24,  062 
24,370 

0 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
25.000 
30,000 
31.000 
32,000 
33.000 

:m.ooo 

35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 

42,  000 

43,  (too 

44,  OtM> 
45,000 
46.000 
47.000 
48.  0<)0 
49,000 
50.000 
51.000 
52,000 
53,000 
53,680 

0 

Inches. 

0. 
.0033 
.  OOIA 
.0113 
.0153 
.0193 
.  02.34  ' 
.0249 
.02.:.5 
.0265 
.  0278 
.  0-295 
.  0312 
.17 
.40 
.44 
.50 
.,55 
.64 
.71 
.81 
.90 

Inch. 
0. 

Initial  load. 
SlaAtio  limit 

.0612" 

TeDRilefttr»»npth. 
— 14..'.  i>er  cout. 

1.00 
1.14 
1.30 

1.42 
1.64 
1.85 
2.25 
2.70 

2.90 

Fractured  2"  from  grips.     Appearance,  fibrous. 
Diameter  at  fracture,  ''.68.    Area,  .363  square  inch.    Contraction; 
20.0  per  cent. 
Elongation  of  6-inch  sections,  ".67,  ".72,  ".72,  ",75,  ",71,  ".72, 


TESTS   OF   lEON,    8TEBL,    AND    OTHEB   MATERIALS. 

No.  2055. 

Second  ^ijieh  bar. 
Mark,  A. 
Diameter,  ".76. 

Sectional  area,  .454  square  inch. 
Gauged  leoKth,  2(K^ 
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AppUedliMds. 

In  gMged  length. 

Beouffks. 

TotaL 

PerMvare 
inch. 

Elongation. 

Set. 

Poundt. 
454 

2,270 
4,540 
6,810 
9,080 
11,850 
13,620 
14, 074 
14.528 
14,082 
15.436 
15.800 
16.344 
16,798 
17,252 
17.706 
18,160 
18,614 
10,068 
10, 522 
10,076 
'JO,  430 
20,884 
21.338 
21,  702 
22,246 
22.700 
0 

Poundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,006 
31.006 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
89.000 
40,000 
41,066 
42,000 
43.000 
44.000 
45,000 

IneKit. 
0. 
.0030 
.0062 
.0099 
.0134 
.0176 
.0206 
.0217 
.0225 
.0233 
.0243 
.0253 
.0261 
.22 
.41 
.48 
.53 
.62 
.69 
.77 
.87 
.05 

Inch. 
0. 

InitiAl  loud. 
Slastie  limit. 

Teofiiie  strenKtli. 
=  8.4  per  cent. 

.0005 

46,000            LIO 
47,000    i        1.20 
48,000            L35 
49  000             1-53 

50,000 
0 

1.67 

Fractured  6"  from  grips.    Appearance,  fibrous,  seamy. 
Diameter  at  fracture,  ''.66.    Area,  .342  square  inch.    Contraction, 
24.7  per  cent. 
Elongation  of  5.inch  sections,  ''.43,  ".41,  ".42,  ".42,  ".42,  ".68». 


548  TESTS   OF    IBONy    STEEL,    AND   OTHEK  MATERIALS. 

No.  2056. 

Second  f-«iidk  bar. 

Mark,  B. 

Diameter,  '^M. 

Sectional  area,  .454  square  inch. 

Gauged  length,  2(y^ 


iBgiiirdkncth. 

XMMTkB. 

TotaL 

^•bSr* 

SkmgatfMi. 

Set. 

2;  276 

its 

61080 
11,360 
18,620 
14.074 
14,888 
14.082 
16^436 
16,860 
18,844 
16.798 
17.262 
17.706 
18,160 
18.614 
10,068 
10.622 
10.076 
20,436 
20.884 
21,338 
21,762 
22,248 
22.706 
23,  IM 
23,608 
23,750 
0 

1,000 
6^000 

10,000 

:6.ooo 

20^000 
2^006 
80.000 
81.000 
32.006 
88.006 
84.666 
85.000 
86.006 
87,000 
88.000 
86  006 
40.000 
41.000 
42.000 
48,000 
44,006 
46,000 
46.666 
47.000 
48.000 
49,000 
60,000 
61.006 
62.086 
62,820 

0. 

.0017 
.0688 
.6160 
.0186 
.0176 
.62U 
.0216 
.6236 
.6288 
.0241 
.6261 
.6268 
.6666 
.40 

•a 

.68 

.86 

.68 

.75 

.87 

.96 
L06 
1.20 
1.35 
1.62 
1.72 
2L02 
2.46 

Inch. 
6. 

InitbUloiid. 

TensUe  streiifrth. 
=  12.4  per  cent. 

.0007 

2.48 

Fractured  1"  from  grips. 
Diameter  at  fracture,  'M 
24.7  per  cent. 
Elongation  of  6-incdi  sections,  ".67 ^ 


Appearance,  fibrous. 
.    Area,  .342  square 


inch.     Contraction, 
''.64,  ".60,  ".68,  ".66,  ".70. 


f 


TESTS   OF    IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  2057, 

'   Second  ^noh  bar. 

Mark,  0. 

Diameter,  ''.76. 

Sectional  area,  .454  sqnare  inch. 

Ganged  length,  20". 
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lACMfod  length. 

Remarks. 

ToUL 

Peraqnan 
Inoh. 

Bet. 

454 

8,879 
4,640 
8,810 
9.080 
11,850 
38,820 
14,074 
14,688 
14,982 
16,488 
16,890 
18,844 
1<798 
17.262 
17,708 
18^188 
18,814 
19,068 
10,522 
19.978 
20,480 
20,884 
21,388 
21,792 
22^848 
22.700 
23.164 
23.808 
23,080 
0 

PowMb. 
1.008 
6,000 
10.000 
15,000 
20,000 
26,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86.000 
88.000 
87,000 
88,000 
88^800 
40,000 
41,000 
42,000 
48,000 
^000 
46,000 
48.000 
47,000 
48,000 
40^000 
60.000 
61,009 
62.000 
62,820 

JfMdhct. 

0. 

.0081 
.0072 
.0114 
.0168 
.0194 
.0888 
.0860 
.0269 
.0809 
.0291 
.0750 
.22 
.41 
.41 
.48 
.65 
.81 
.70 
.78 
.88 
.87 

1.10 

1.22 

1.88 

1.66 

1.80 

8.07 

8.57 

JfUh. 
8. 

InitlAlloML 

BlMtio  limit. 

• 

Tensile  etrenfftli. 
=14.2  per  cent 

.0016 

2.88 

Fractnred  1''^  from  grips.    Appearance,  fibrous. 
Diameter  at  fractnre,  ".68.    Area,  .363  square  incli.    Contraction, 
20.0  per  cent 
Elongation  of  6-inch  sections,  ''.71,  ".77,  ".70,  ".67,  ".69,  ".70. 


550  TESTS   OP   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  2058. 

First  ^neh  bar. 

Mark,  A. 

Diameter,  ''.65. 

Sectional  area,  .33  sqaare  inch. 

Ganged  length,  20^'. 


Applied  loads. 

IngMgadlaagtli. 

Somarlcs^ 

Total. 

Persqiukre 

Xkngation. 

Sat. 

Foundi. 

330 

1,650 

3.800 

4,950 

6,600 

6.250 

9,900 

10,230 

10,560 

10,890 

11.220 

11,560 

11.880 

Poundt. 
1.000 
5.000 
10.000 
15^000 
20,000 
26.000 
30,000 
31.000 
32.000 
83,000 
84.0C0 
35,000 
36,000 

Jncha, 

0. 

.0028 
,0064 
.0105 
.0148 
.0178 
.0218 
.0225 
.0234 
.0243 
.0250 
.0260 
.0269 
.0281 
.0290 
.1500 
.55 
.67 
.66 
.77 
.85 
.95 

1.10 

1.24 

1.88 

1.60 

1.88 

2.28 

Jnek. 
0. 

IniUiakMd. 
ElMtio  limit. 

=12.1  per  cent. 



.0006 

12,210 

arooo 

12. 540            38. 000 
12,«70     1        39,000 
13.200            40,000 
13,630    '        41.000 
13,800    ;        42.000 
14.190            43.000 
14.520    1        44,000 
14, 850             4.5.  OUO 

"  • 

15,180 
15,610 
15.840 
16^170 
16,500 
16.830 
17,010 
0 

4^000 

47,000 
48.000 
40,000 
60,000 
51,000 
51,550 
0 

2.42 

Fractured  9^'^  from  grips.    Appearance,  fibrous,  seamy. 
Diameter  at  l^ractnre,  ''.58.    Area,  .264  square  inch.    Contraction,  20.0 
per  cent. 
Elongation  of  S-inch  sections,  ".58,  ''.67,  ".69,  ".66,  ".70»,  ".61. 


TESTS   OF   IRON,  STEEL,  AND   OTHER    MATERIALS. 
No.  2050. 

First  ^inch  bar. 

Mark,  B. 

Diameter,  ''.65. 

Sectional  area,  .33  sqaare  inch. 

Gauged  length,  20". 
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Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt, 

830 

1.660 

3.300 

4,950 

6.600 

8. 2  JO 

0,900 

10.230 

10,560 

10,890 

11,220 

11,550 

H.^-O 

12.210 

12, 640 

12, 870 

13,200 

13.  530 

1.1,860 

14,190 

14,520 

14,850 

15,  180 

16,  510 
15. 840 
16, 170 
16,500 
16.830 
16.980 

0 

P<»indt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36.000 
87. 000 
88.000 
39.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
51,450 
0 

Inch€9. 

0. 

.0027 
.0065 
.0098 
.0135 
.0170 
.0210 
.0217 
.0228 
.0235 
.  0245 
.  02;.3 
.0264    , 
.0274 
.1050 
.66 
.61 
.67 
.74 
.85 
.05 

1.05 

1.20 

1.86 

1.58 

1.83 

2.08 

2.47 

Inch. 
0. 

Initial  load. 

< 
Elastic  limit. 

Tensile  strength. 
=»  13.1  per  cent. 

.0605 

2.62 

Fractured  3"  from  grips.     Appearance,  fibrous. 
Diameter  at  fracture,  ''.58,    Area,  .li64  square  inch.    Contraction, 
20.0  per  cent 
Elongation  of  6-incli  sections,  ".62,  ".61,  ''.66,  ".69,  ".66,  ".64. 


552  TK8T8    OP    IRON,    STEEL,    AND    OTHER    MATERIALS. 

]^0.  2060. 

Second  ^4nch  bar. 

Mark  A. 

Diameter,  ^'.65. 

Sectional  ai-ea,  ^$3  sqaare  inch. 

Ganged  leogth,  20^'. 


Applied  loads. 

la  gaoged  length. 

Total. 

Per  aqoare 
inob. 

Elongation. 

Set. 

Remarks. 

POMMfo. 

330 

1,660 

3.80O 

4,950 

6,600 

8.250 

9.900 

10,230 

10.  ri60 

10.890 

H,2-0 

n.r.50 

11,880 
12,210 
12.540 
12. 870 
13,200 
13,530 
13.860 
14,190 
14, 521) 
14.860 
]6.ffi0 
16,510 
15.840 
16, 170 
16,500 
16,890 
16,920 

Pounds. 
1,000 
5,000 
10.000 
15^000 
20,000 
25,000 
30.000 
31.000 
32,000 
3.i.000 
34,000 
35,000 
36  000 
37.000 

:«,ooo 

39,UOO 
.40,000 
41.000 
-42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,009 
51,000 
51.270 
0 

InchM. 

0. 

.6090 
.0070 
.0105 
.0150 
.0185 
.0228 
.0^ 
.0244 
.0255 
.0266 
.0275 
.0290 
.0301 
.0326 
.52 
.58 
.65 
.72 
.84 
.92 

1.04 

1.18 

L32 

1.50 

L75 

2.02 

2.46 

IneK. 
0. 

Initial  load. 

.0010 

Elaatio  limit. 

tenaUe  strength. 
=12. 5  per  cent. 

iso 

Fractured  9^^5  from  grips.    Appearance,  fibrons,  seamy. 
Diameter  at  fracture,  '^57.    Area,  .255  square  incli.    Goutractiou, 
22.7  per  cent. 
Elongation  of  Sinch  sections,  ".60,  ".72»,  ''.59,  ".60,  ".59,  ".69. 


TESTS    OF    IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  2061. 

Second  ^-inoh  bar. 
Mark,  B. 
Diameter,  '^65. 

Sectional  area,  .33  square  inch. 
Gauged  length,  20^^ 
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Applie4]Mdft. 

Bamarka. 

TotoL 

PorBooam 

Set. 

Fovnd». 
330 
LOiiO 
3.300 
4,910 
6.600 
8.2S0 
9.900 
10,2iO 
10,560 

lolsoo 

11.21'0 
11,550 
11,880 
12,210 
12,540 
12,870 
18,200 
18,630 
13,860 
14,190 
14,620 
14.850 
16,180 
18.510 
15,840 
16^170 

Powndt, 
1.000 
6.000 
10.000 
15.000 
20.000 
25,000 
80.000 
81.000 
82,000 
33,000 
84.000 
35.000 
36,000 
87,000 
38,000 
88.000 
40,000 

42,080 
43^000 
44.000 
45.000 
46.000 
47,000 
48^000 
48,000 
0 

JftOUM. 

0. 

.0030 
.0067 
.0108 
.0140 
.0178 
.0216 
.0227 
.0236 
.0245 
.0264 
.0264 
.0274 
.0284 
.31 
.50 
.57 
.63 
.70 
.81 
.90 

LOO 

L16 

L84 

L48 

L76 

L78 

Inch, 
0. 

Blaatio  limit. 

TenaOe  slrangtli. 
=&9peroeDt. 

.0006 

Fractored  19^'  from  grips. 
Diameter  at  fracture,  '^57. 
percent. 
Elongation  of  6-inoh  sections,  ^^42, 


Appearance,  fibrous,  seamy. 

Area,  .255  square  inch.    Contraction,  22.7 


'.41,  ^'.41,  ''.53»,  '^43,  ".43. 


554  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

Ko.  2062. 

Fir9t  i-ineh  iHir. 
Mark,  A. 
Diameter,  ''.515. 
Sectional  area,  .21  square  inch. 
Gauged  length,  20". 


Applied  loads. 

In  ganged  length. 

Bemnrlu. 

TotaL 

Per  sanare 
inon. 

Blongatlon. 

Set. 

Pounds, 

210 

1.060 

3,100 

3,150 

4.200 

6,250 

6,300 

7,850 

7,660 

7.770 

7.060 

8,180 

8.400 

8,610 

8,820 

0,030 

0,240 

0,450 

0.660 

9.870 

10,080 

10.1»0 

10.600 

10,710 

10,920 

11,020 

0 

Pounds. 

1,000. 

6,000 
10,000 
16.000 
20.000 
26,000 
80.000 
86.000 
88.000 
87,000 
38,000 
80,000 
40,000 
41.000 
43,000 
48.000 
44,000 
46,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61.000 
62.000 
62.480 
0 

Inches. 

0. 

.0080 
.0070 
.0106 
.0142 
.0170 
.0317 
.0365 
.0263 
.0378 
.0283 
.0476 
.1100 
.21 
.68 
.76 
.84 
.03 

1.06 

1.22 

1.40 

L66 

1.83 

2.10 

2.63 

Inch. 
0. 

Initial  load. 
Blaatio  limit. 

Tensile  strength, 
s  13.2  per  cent 

.0004 

2.64 

Fractured  A"  from  grips.    Appearance,  fibrous. 
Diameter  at  fracture,  ''.47.    Area,  .173  square  inch.     Contraction, 
17.6  per  cent. 
Elongation  of  S-inch  sections,  ".68,  ".68,  ".62,  ".63,  ".71,  ",72. 


TESTS   OP   IRON,  STEEL,  AND   OTHEB  MATEEIALa 

Na2(M3. 

First  i-inch  bar. 
Mark,  B. 
Diameter,  '^515. 
Sectional  area,  .21  square  inch. 
Ganged  length,  2<K^ 
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AppUed  loads. 

In  gMged  IfiBftli. 

Samarkik 

Total. 

Peraqnare 

SloBsatton. 

Set. 

Poundt. 
210 
1,050 
2.100 
3,150 
4,200 
$250 
6^300 
7,850 
7,660 
7.770 
7.980 
8.190 
8,400 
8.610 
8,820 
9.030 
9,210 
9,450 
9.660 
9.870 
10.080 
10.290 
10,480 

Povndt. 
1,000 
5,000 
10,000 
19,000 
20,000 
2S;000 
80.000 
85.000 
86.000 
87.000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
49,900 
0 

IndkM. 

0. 

.0028 
.0068 
.0104 
.0140 
.0177 
.0217 
.0256 
.0266 
.0275 
.0288 
.0291 
.42 
.71 
.76 
.88 
.91 

L05 

1.20 

1.89 

1.66 

L75 

Inch, 
0. 

TnltlAlloiid. 

BiMticllnitt. 

Tensile  Btrength. 
c=9.9  per  cent. 

.0008 

1.98 

Fractured  13''  from  grips. 
Diameter  at  fractnre,  "A6. 
21.0  i)er  cent 
Elongation  of  5-inch  sections,  ''.45,  ".47,  ".47,  ".48, 


Appearance,  fibrous. 
Area,  .166  square  inch. 


Contraction, 


.54*,  ".47. 


566  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2064. 

Second  i^inch  bar. 

Mark,  A. 

Diameter,  '^515. 

Sectional  area,  .21  square  inch. 

Ganged  length,  20"'. 


In  ganged  leDgth. 

Benarka. 

Total. 

'".X" 

Bet. 

210 

1,060 

2,100 

8,160 

4^200 

6,260 

0,300 

7,360 

7,600 

7,770 

7,980 

8.190 

8,400 

8,610 

8.820 

9,030 

9,240 

9,450 

9,000 

0,870 

10,080 

10,290 

10,500 

10,700 

0 

PowndB. 
1,000 

.  Sooo 

10,000 
15,000 
20,000 
26.000 
30,000 
36,000 
80;  000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
•  47,000 
48,000 
48.000 
60,000 
50.960 
0 

0. 

.0027 
.0001 
.0006 
.0132 
.0100 
.0207 
.0246 
.0256 
.0270 
.0280 
.0850 
.66 
.01 
.07 
.70 
.80 
.97 

1*09 

1.24 

1.46 

1.06 

LOO 

Indu 
Ol 

Initial  iMd. 

Teneflestraigth. 
=11.0  per  cent. 

.0004J 

2.20 

Fractared  W  from  grips.    Appearance,  flbroas. 
Diameter  at  fracture,  "AT.  Area,  .173  square  inch, 
per  cent. 
Elongation  of  5-inch  sections,  ''.62,  ''.63*,  ".54,  ''.60,  ".63, 


Contraction,  17.6 


".64 


TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  2066. 

Second  i-inoh  bar. 
Marks  B. 
Diameter,  ^'.515. 
Sectional  area,  .21  sqoare  inch. 
Ganged  length,  •20'' 
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A]»pUed  loads. 

In  ganged  lengtli. 

Benaarlu. 

• 

Totel. 

Persqiiare 
inoL 

Set 

Found$, 
210 
1,050 
2.100 
8,160 
4)200 
6,250 
0.800 
7,350 
7,500 
7,770 
7,980 
8,190 
8,400 
8,610 
8,820 
9,080 
9^240 
.    9,450 
9,000 
9,870 
10.080 
10,290 
10,500 
10,710 
10,920 
0 

Powndt. 

1,000 
6.000 
10,000 
16.000 
20,000 
25,000 
80,000 
86,000 
86^000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
4^000 
40^000 
47,000 
48,000 
49.000 
60,000 
61.000 
62.000 

InchM. 

a 

.0029 

.0007 

.0104 

.0148 

.0178 

.0220 

.0265 

.0276 

.0298 

.0620 

.80 

.66 

.00 

.08 

.77 

.86 

.96 

1.08 

1.28 

L66 

1.78 

2.08 

2.28 

Ineh. 
0. 

Initial  load. 
BlaatieUmit. 

:=  18.7  per  cent 

.0006 

Fractured  3^'  from  grips.    Appearance,  fibrous. 
Diameter  at  fracture,  "AT.    Area,  .173  square  inch.    Contraction, 
17.6  per  cent. 
Elongation  of  6-inch  sections,  ".72,  ''.72,  ''.68,  ".64,  ".70,  ".69. 
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TESTS    OF    IRON,    STEEL,    AND    OTUEB    MATERIALS. 


No.  2066. 
First  i-ineh  bar. 

Mark,  A. 

Diameter,  ".370. 

Sectional  area,  .107  square  inch. 

Gauged  length,  20". 

Surface  cracks  along  one  side  of  the  bar  before  testing. 


Applied  loads. 

In  gauged  length. 

Bamark*. 

Total. 

Persqnare 

Elongation. 

Set. 

Pofincb. 
107 
535 
1,070 
1,605 
2,140 
2,675 
3,210 
3,745 
3,852' 
3,050 
4,066 
4,173 
4,280 
4,387 
4.404 
4,601 
4,708 
4,815 
4,022 

t^ 

PowMff. 
1,000 
6^000 
10,000 
15^000 
20,000 
26,000 
80,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
48,500 
0 

Jnehea. 

0. 

.0037 
.0083 
.0122 
.0150 
.0202 
.0236 
.0282 
.0283 
.0208 
.0306 
.0322 
.0355 
.18 
.40 
.53 
.62 
.72 
.81 
.04 

1.11 

Inch. 
0. 

Initial  load. 
Blaetio  Umit. 

Tensile  etrength. 

.0018 







L17 

=5.0  per  cent 

Fractured  4''  from  grips.    Appearance,  fibrous. 
Diameter  at  fracture,  ''.35.    Area,  .096  square  inch.  Contraction,  10.3 
per  cent. 
Elongation  of  6-inoh  sections,  ''.31,  ".29,  ".29,  ".29,  ".30,  ".29. 


TESTS   OF    IRON,    STEEL,    AND    OTHEK   MATERIALS. 

No.  2067. 

First  i'inch  bar, 
Mark,  B. 
Diameter,  ^'.310. 
Sectional  area,  .107  square  inch. 
Gauged  length,  20". 
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Applied  loAdA. 

In  gimsed  length. 

Bemftrks. 

TotaL 

Peraqiuure 
inch. 

Blongatlon. 

Set. 

Pounda. 
107 
635 
1,070 
1.605 
2.140 
2,675 
8,210 
3,746 
3,862 
8,969 
4,066 
4^178 
4.280 
4.387 
4,494 
4.601 
4.708 
4,815 
4.922 
5,929 
6,186 
6,190 

P<ntnd§. 
1,000 
5,000 
10.000 
16,000 
20,000 
25,000 
80,000 
36,000 
86,000 
87.000 
88,000 
89.000 
40.000 
41,000 
42,000 
43,000 
44,000 
46.000 
46,000 
47.000 
48,000 
48,600 
0 

Jnehe$. 

0. 

.0030 
.0068 
0104 
.0140 
.0183 
.0214 
.0252 
.0260 
.0266 
.0276 
.0290 
.0299 
.0315 
.0600 
.40 
.66 
.71 
.80 
.91 

1.08 

Inah. 
0. 

Initial  load. 

Slaetic  limit. 

Tensile  strength. 
=  6.8  per  cent. 

1.15 

Fractured  3"  from  grips.    Appearance,  fibrous. 
Diameter  at  firaotnre,  ''.34.    Area,  .091  square  inch.    Contraction,  16.0 
per  cent. 
Elongation  of  Siuch sections,  ".31,  ".31,  ''.29,  ".28,  ".27,  ".28. 
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TESTS   OF   IBON,  8T£EL,    AMD   OTHER  MATERIALS. 
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564  TESTS    OF   IRON,  STKEL,  AND    OTHKR    MATERIALS. 

WBOVQRTIliON  SPECIMENS. 


Nouof 

tMU 


1667 
1568 


Mwks. 


D.H.  ^kCo. 
J.A.W.... 


No.  of 


1M7 
U6B 


Diame- 
ter. 


Inth. 
.564 
.664 


Seo- 

tional 
area. 


SqAneh. 
.25 
.25 


ElMtio  limit 


Total 


PwtndB, 
0,120 
6,710 


Per  aq. 
inofa. 


86,480 
38,840 


TonaUe  atrength. 


ToUl. 


18,120 
18,730 


Per  aq. 
inch. 


Ptmndit. 
52.480 
60,880 


Elongation  in  6 
uchea. 


Iwhet. 
1.43 
1.67 


Per  eent 
23.8  ; 
27.8  I 


Are»  at  fraotnre. 


Diame- 


IndL 
.48 
.40 


Aitm. 


Contraction 
,     of  area. 


Appenranoe  of  fraotore. 


.1885 
.1887 


PHroMil. 
44.6 

4BL7 


Ffbrana  • 
....do.... 


EIou|;ation  of  inch  sect  ions. 


".18,  ".43*.  ".28,  ".20,  ".18.  'M8. 
".2a,".28,".62»,".28.  ".2J.  ".18. 


JFor^rrv  o/' *S^ec-v7rce7tts 
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TESTS    OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 
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SAILWAT  AXLES. 

TENSILE  TESTS  OF  SPECIMENS  FROM  WROUGHT  IRON  AND  STEEL 
TENDER  AND  PASSENGER  CAR  AXLES, 

Marks,  »1^>  No.  1695. 

Diameter,  1^M29.    Sectional  area,  1  square  inch.    Gauged  length,  W. 


Applied  loMla. 


TotiL 


Per 


square 
incn. 


In  gauged  lengtli. 


Xlongstion.       Set. 


Remarks. 


1,000 
fivOOO 
10,000 
IfivOOO 
18,000 
20^000 
20^000 
31. 000 
SlfOOO 
99;  000 
22»600 
S8.000 
88,600 
24,000 
H0OO 
28,000 
20^000 
27,000 
28^000 
20,000 
80,000 
81,000 
82;  000 
88,000 
84,000 
88^000 
80;  000 
37,000 
88;  000 
30;  000 
40,000 
41.000 
42,000 
48,000 
48,820 
0 


PkNNKEt. 

1,000 
6,000 
10.000 
16,000 

18;  000 

20.000 
20,500 
21,000 
21.600 
22,000 
22,500 
23.000 
28,500 
24,000 
24.600 
25.000 
26;  000 
27.000 
28;  000 
28;  000 
30,000 
31,000 
82,000 
83.000 
84,000 
85,000 
80,000 
87.000 
88,000 
88;  000 
40,000 
41.000 
4SiOOO 
48,000 
43,620 
0 


0. 

.0018 
.0064 
.0061 
.0068 
.0071 
.0082 


.0086 

.0U7 

.0188 

.0101 

.0180 

.0217 

.0240 

.0307 

.0400 

.0810 

.0810 

.1050 

.1810 

.1080 

.1080 

.82 

.26 

.80 

.84 

.40 

.48 

.68 

.68 

.07 

.78 

.88 

.04 


JimA. 
0. 
0. 
0. 
0. 
6. 


Initial  load. 


Klaetio  limit. 


.0107 


cSnapping  eoiiiida;  cracks  opened  In  cylindrical 
)    snmoe  of  stem. 


Tensile  strength. 
S3  0.4  percent. 


Fractared  3'MO  firom  neck,  and  &',2  from  outside  end  of  specimen. 

Appearance  of  fraotnre,  fibroas,  with  a  granular  spot  '^20  by  '^20  at 
the  circumference.  Cracks  opened  in  stem  in  vicinity  of  place  of  rupt- 
are.    Tore  apart  in  detail.    Contains  cinder. 

Diameter  at  fracture,  V'l  area,  .785  sq.  inch ;  contraction,  '-'1.5  per  cent. 

Elongation  of  inch  seotions,  ''.08,  ".08,  ".07,  ".08,  ".OS,  ".07,  ".09,  ".13, 
".n\  ".09. 


666  TESTS   OF   IBON,    STEBL,    AND   OTHKR   MATERIALS. 

No.  1696. 

Marks,  *S.^' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Oaaged  length,  l(y^ 


Applied  lood.. 

IngMiffedlfiiicUL 

^. 

TotaL 

PerMniare 

XlOOffAtlOII. 

Set. 

PoimmI*. 

1,000 
5.O0O 
10.000 
15.000 
18,000 
19,000 
20.000 
20,500 
21,000 
21,600 

Paitndt. 
1,000 
5.000 
10,000 
15,000 
18,000 
19,000 
20.000 
20.500 
21,000 
21  500 

Inch. 
0. 

.0015 
.0083 
.0052 
.0068 
.0068 
,0074 
.0081 
.0085 
.0091 
.0098 
.0106 
.0118 
.0181 
.0150 
.0168 
.0198 
-.0260 
.0840 
.0442 
.0575 
.0812 
.1090 
.1350 
.1680 
.20 
.23 
.29 

:iS 

.68 

Inch, 
0. 
0. 
0. 

Initial  IcMd. 

.MTt 

22,000            22,000 

22,500    1        22,500 

23,000    :        23.000 

BlMtlo  limit 

23,500 

13,500 
24,000 
24,500 
26,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
8-Z.OOO 
88.000 
34,000 
35,000 
86,000 
8,000 
88.000 
39,000 
39.510 
0 

24,000 

i    24,500 

25,000 
26,000 

.0108 

1    27,000 

1    28,000 

i    29.000 

80.000 

31,000 

82,000 

33,000 

34,000 

1 

35.000 

86,000 

37,000 

• 

38,000 

39,000 

39.510 

Tensile  Atrenfftb.                                                    | 

0 

=5.8  i>er  c^nt.                                                             ] 

1 

Fractured  5'M5  from  neck,  and  IC'.CO  from  outside  end  of  specimen. 

Appearance,  flbroua,  65  per  cent;  granular,  35  per  cent  Contains 
cinder.  Opened  cracks  along  the  surface  of  stem.  These  cracks  were 
developed  during  the  latter  part  of  the  test. 

Rupture  occurred  in  detail,  the  metal  in  the  fibrous  part  gra<lually 
tearing  apart.    The  granular  patt  fractured  suddenly. 

Diameter  at  fracture,  l'^05.  Area,  .866  square  inch.  Contraction, 
13.4  per  cent 

Elongation  of  inch  sections,  ".06,  ".04,  ".04,  ".05,  ".04,  ".08,  ".ll», 
".07,  ''.04,  ".05. 


TESTS   OP   IROK,    STEEL,    ANl)   OtHEft   MATERIALS. 

No.  1697. 
Marks,  ^g^^» 
Diameter,  Vm29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


667 


Applied  liwda. 

Hi  gauged  length. 

RemarkB. 

TotaL 

Persqnare 
inch. 

Eloogation. 

Set 

Poundt. 
1,000 
6,000 
10,000 
15^000 
18,000 
19,000 
20.000 
20.500 
21,000 
21,500 
22,000 
22,500 
23.000 
2:1500 
24.000 
24.500 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31.000 
3.',  000 
33,000 
34,000 
35.000 
36,000 
37.000 
38,000 
39.000 
40,000 
41,000 
42,000 
42,800 
0 

Poundt. 
1,000 
5,000 
10.000 
'       16,000 
18.000 
19.000 
20,000 
20.600 
21,000 
21,500 
22,000 
22,600 
23,000 
23.600 
24,000 
24,600 
25,000 
26,000 
27,000 

Inch. 

0. 

.0015 
.0032 
.0050 
.0062 
.0068 
.0073 
.0078 
.0083 
.0087 
.0093 
.0100 
.0113 
.0129 
.0149 
.0166 
.0190 
.0248 

.0313 

Inch. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Cracka  open  in  ntem. 

Tensile  strength. 
=  8. 8  p«T  cent. 

28,000    1          .0468 
29.000    '          .0650 
30, 000              .  0856 
81,000              .1120 
32  000    f          .i:i80 

33,000 
84,000 
35,000 
36,000 

.1726 
.2060 
.25 

.30 

87,000    1          .33 
88,000    I         .39 
89, 000     i          .45 

40,000 
41,000 
42.000 
42,800 
0 

.52 
.60 

.70 
.72 
.88 

Fractured  3".5  from  neck,  and  6".G  froni  the  outside  end  of  specimen. 
Appearance,  fibrous ;  cont£^ins  cinder.  Opened  cracks  along  the  sur- 
face of  stem. 

Diameter  at  fracture,  r'.06.  Area,  .88*i  square  inch.  Contraction, 
11.8  per  cent. 

Elongation  of  inch  sections,  ".06,  ''.08,  ".09,  ".07,  ".07,  ".08,  ".09, 
".17*,  ".10,  ".07. 


568  TE8T8   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  1598. 
Marks,  »lf» 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  10'^ 


Applied  kMMls. 

In  gMged  tencUk. 

Bemarka. 

Totel. 

PoTMoare 
inok. 

Set 

PMNMlt. 

1.800 
5^000 
10.000 
15.000 
18^000 
19.000 
30,000 
30,500 
21,000 
31,500 
32,000 
82.500 
38,000 
28.600 
24.000 
24,600 
85,000 
2^500 
26,000 
86,600 
27.000 
38^000 
20,000 
80,000 
81,000 
83.000 
83,000 
84.  COO 
85.000 
86,000 
87,000 
88.000 
89.000 
40.000 
41.000 
43.000 
43,000 
44,000 

46t00O 

47.000 

47;  890 

0 

Pounds, 
1,000 
5,000 
10,000 
15.000 
18;  000 
19,000 
20.000 
30,500 
21,000 
31.500 
22,000 
2-2. 600 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
26.000 
26,500 
27,000 
28.000 
29,000 
80.000 
31,000 
32,000 
83.000 
84.000 
85,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42.000 
43,000 

46,000 

47,000 

47,890 

0 

0. 

.0015 
.0088 
.0049 
.0061 
.0065 
.0060 
.0071 
.0073 
.0073 
.0070 
.0078 
.0080 
.0083 
.0086 
.0088 
.0101 
.0145 
.0220 
.0367 
.0481 
.0580 
.0775 
.1000 
.1230 
.1476 
.1760 
.2075 
.24 
.27 
.82 
.36 
.40 
.46 
.51 
.58 
.65 
.74 
.85 

1.00 

L21 

1.57 

1.73 

Jnek, 
0. 
0. 
0. 
0. 

InitUllond. 
BlMtleltett. 

ToDsile  strergtb. 
=  17. 3  per  cent 

* 

Fractured  3'M  from  neck.  Appearance,  fibrous;  trace  ofgranula 
tion.    Seam  at  place  of  rupture. 

Diameter  at  fracture,  ^'.94.  Area,  .694  square  inch.  Contraction, 
30. 6  per  cent. 

Elongation  of  inch  sections,  'M4,  ".31»,  'M6,  'M4,".16/M8,''.20,'M7, 
'M4,  'M4. 


TESTS    OP    IRON,    STEEL.    AND   OTHER    MATERIALS. 
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No.  1599. 


Marks/ S.^' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  10'^ 


In  gauged  length. 

Bemarks. 

TotAl. 

'"tX" 

Set 

PowndM, 

1,000 

6.000 

10,000 

l^ooo 

18^000 
20,000 
20,500 
21,000 
21,500 
22^000 
22,600 
S^OOO 
%600 
24^000 
24,500 
26,000 
2&000 
27.000 
28,000 
29,000 
80,000 
81,000 
82.000 
83.000 
84,000 
35.000 
80,000 
37,000 
88.000 
89,000 
40.000 
41,000 
42,000 
48.000 
44,000 
45^000 
40,000 
47.000 
47,440 

Pomtdt. 
1,000 
6.000 
10,000 
15,000 
18.000 
20,000 
20.500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,600 
24,000 
24,500 
25,000 
20,000 
27,000 
28,000 
29^000 
80,000 
81,000 
82,000 
33,000 
84,000 
85.000 
80.000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44^000 
46^000 

40;  000 

47,000 

47,440 

0 

0. 

.0016 
.0084 
.0058 
.0006 
.0078 
.0077 
.0080 
.0082 
.0084 
.0089 
.0093 
.0101 
.0112 
.0125 
.0150 
.0198 
.0301 
.0440 
.0600 
.0776 
.1026 
.1290 
.1020 
.1910 
.2260 
.27 
.30 
.84 
.89 
.46 
.62 
.58 
.08 
.77 
.89 

1.07 

1.81 

L60 

1.79 

a 

0. 
0. 
.0001 

.0005" 

InttUlloed. 
ElMtioUmit 

Snrfkoe  cnoks  is  elglit 

TeiiaUeBtraDgtb. 
=  17.9  per  cent. 

Fractured  5'^3  from  neck.    Appearance,  fibrous,  slightly  graunlar. 

Diameter  at  fracture,  '^95.  Area,  .709  square  inch.  Oontraction, 
29.1  per  cent. 

Elongation  of  inch  sections,  'M4,  ''.17,  ".24,  ^39»,  'M9,  ".15,  'M4, 
".14,'M1/M2. 
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TESTS   OP    IRON,    STEEL,    AND   OTHER    MATERIALS. 


No.  1600. 


Marks,  ®^^» 
Diameter,  l'M29. 
Seotional  area,  1  square  inch. 
Gauged  length,  10^'. 


Applied  loads. 

In  ganged  length. 

Itemarka. 

TotaL 

Peraqnare 
inch. 

Elongation.        Bet 

Pounds. 

1,000 
6,000 
10,000 
15,000 
18,000 
20,000 
20,500 
21,000 
21,500 
22.000 
22,  r)00 
23,000 
23,504) 
24.000 
24.500 
25,  000 
2r>,  000 

27,  000 
28  000 

Poundg. 
1,000 
6,000 
10.000 
15,000 
18,  000 
20,000 
20,500 
21.000 
21,500 
22.000 
22.500 
23,000 
2.3,500 
24,  000 
24,  500 
•?V  000 
215.  OOO 
27.  COO 
28  000 

Inches. 
0. 

.0016 
.0032 
.0051 
.0062 
.0070 
.0072 
.0074 

Inch, 
0. 
0. 
0. 

Initial  load. 
BlaaUc  Uniit. 

Opening  along  a  acam. 

Tensile  strength. 
=  16.6  per  cent. 

.0001 

.0077 
.0080 
.  0083 
.0088 
.0100 
.  0108 
.0125 
.01 ''5 
.  0302 
.0400 
.  0558 





29  000 

29  000 

.0750 

.1000 

.1270 

.  1575 

.1900 

.2235 

.27 

.31 

.35 

.40 

.44 

.51 

.59 

.67 

.78 

.92 
1.03 
1.28 
1. 53 
1  U6 

30,  000 
81,000 
32.000 
33,000 
34,  000 
35  000 

30,  000 
31,000 
32.000 
33.000 
34,000 
35  000 

M,  000 
37, 000 
38.  000 
39,000 
40.  OOO 
41,000 
42.  000 
43.000 

44,  000 

45,  000 

46,  (KiO 
46,  510 

0 

36,  000 

37,  000 
3}<.  000 
39.000 
40.  (»00 

41,  000 

42.  000 

43,  000 
4-1,  000 

45.  000 
46,000 

46,  510 

u 

Fractured  6''  from  neek.  Appearance,  fibrous,  65  per  cent ;  granu- 
lar, 35  per  cent. 

Diameter  at  fracture,  ''.99.  Area,  .770  square  inch.  Contraction, 
23.0  per  cent. 

Elongation  of  inch  sections,  'M3,  'M4,  'M6,  ".17,  'M8,  ''.25»,  ".22, 
".15, 'M3,'U3. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
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Marks, » If' 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


:No.  601. 


AppUed  loads. 

In  ganged  length. 

Remarks. 

• 

Total. 

^"JT" 

Elongation. 

Set 

Pvundt. 
1,000 
6,009 

10,009 
15,000 
18.000 
19,000 
20.000 
20.600 
21,000 
21,600 
22.600 
22,500 
28.000 
23,600 
24,000 
24,500 
26,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81.000 
82.000 
33,000 
34,900 
35,000 
36,009 
87,000 
38.009 
39,909 
40.009 
41.009 
42,000 
43,000 
44,000 
45.009 
46.000 
47.000 
47.500 
0 

Fotmdf. 
1.000 
6.000 
19,000 
15,000 
18,000 
19,009 
20,900 
20,500 
21.000 
21,500 
22.000 
22,509 
83,000 
23,600 
24,000 
24,500 
25,000 
26.009 
27,900 
28.000 
29.000 
80.000 
81,000 
32,000 
38,000 
34.000 
86.000 
86,000 
87.000 
38.000 
39.000 
40.000 
41,000 
42.000 
43.000 
44,000 
45,009 
46,000 
47,000 
47,500 
0 

ZiMAtf. 

0. 

.0016 
.0033 
.0952 
.0068 
.0079 
.0074 
.0078 
.9080 
.0062 
.0087 
.0092 
.9103 
.9118 
.9138 
.0166 
.0192 
.0268 
.0629 
.9456 
.0686 
.0880 
.1086 
.1860 
.1660 
.2000 
.23 
.28 
.32 
.86 
.41 
.47 
.52 
.60 
.67 
.78 
.89 

1.03 

1.37 

1.47 

J.  54 

JnOi. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Surface  cracks  open. 

Tensile  streDjstb. 
— 15.4  per  cent. 

.0098 

Fractured  S'MS  from  neck,  and  8".2  from  outside  end  of  specimen. 
Appearance,  fibrous;  trace  of  granulation.  Opened  ci  ack.s  in  surface  of 
stem. 

Diameter  at  fracture,  1''.01.  Area,  .801  square  incli.  Contraction, 
19.9  per  cent. 

Elongation  of  ineb  sections,  ".14,  ".15,  ".17,  ",16,  ",16,  ".16,  ".27», 
".13,  ".10,  ".10. 


\ 


572  TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 


Marks,  »t,^' 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Ganged  length,  W. 


No.  1602. 


iBiCMICOdleB^. 

Betowkii. 

Totel. 

Per«raflM 

Xkwitloii. 

Set 

• 

Ptound*. 
1,000 
6,009 
10.000 
15.000 
18,000 
10,000 
20,000 
20.600 
91,000 
21,500 
22.000 
22.500 
23.000 
23,600 
24.000 
24,500 
25,009 
26.000 
27,000 
28,000 
29.000 
80.000 
81.000 
82.000 
83.000 
84,000 
85.000 
36.000 
87,000 
88.000 
80,000 
40,0Cf0 
41,000 
4^000 
4:1,000 
44.000 
45,000 
46,009 
47.000 
47.710 
0 

PblMMlff. 

1.000 
6,009 

10,000 
15,000 
18,009 
19,000 
20,000 
20,500 
21,00U 
21,809 
92,000 
22,500 
23,000 
28,500 
24.000 
24.509 
25,000 
26,000 
27.000 
28.000 
20.000 
80.009 
81,000 
82,000 
83,000 
34,000 
85,000 
86,000 
37.000 
88,000 
89,000 
40,000 
41,090 
42,009 
48.009 
44.000 
45.000 
46.000 
47.000 
47. 710 

Intkm. 

9. 

.0015 
.0034 

.0061 
.0064 
.0067 
.0071 
.0076 
.0079 
.0086 
.0101 
.0128 
.0170 
.0218 
.0255 
.9394 
.0806 
.0548 
.0700 
.0978 
.1189 
.1420 
.1600 

-.1975 
.2286 
.97 
.29 
.84 
.88 
.48 
.48 
.58 
.60 
.67 
.76 
.87 

L60 

1.14 

1.40 

1.83 

1.98 

Inch. 

0. 

0. 
0. 

.0901 

InltiAikMi. 
BlMtie  limit. 

SurflMse  cndkfl  open. 

Tensile  gtren^b. 
=  10.8  per  cent. 

.0009 

Fractured  6^^50  from  ueck,  and  O^'-o  from  outside  end  of  speciaien. 
Appearance,  fibrous ;  trace  of  granulation ;  Heamy. 

Diameter  at  fracture,  ".97.  Area,  .739  square  inch.  Contraction, 
26.1  per  cent 

Elongation  of  inch  sections,  'M3,  'M4,  ".14,  ".19,  ".34*,  ".25,  ''.20, 
".19,  ".20,  ".20. 


T£STB   OF   IRON,    STEEL,    AND    OTHEK    MATE&IALS. 

No.  1603. 

Marks,  ^&?' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  IC'. 
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AppUedlMda. 

In  gMiged  kofth. 

B«nwk». 

TotaL 

Persqiure 
iaSk. 

M. 

1.000' 
6.000 
10,000 
18,000 
18,000 
18^008 
20.008 
20,600 
21,000 
21,600 
22.000 
22,500 
23,000 
23,608 
24,000 
24,600 
26,000 
28,000 
27.000 
28,000 
28,000 
80^000 
81,000 
32:000 
88,000 
84.000 
86,000 
88,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42.000 
43,000 
44.000 
46,000 
48,000 

1.000 
6.000 
10.000 
16,000 
18^800 
19.000 
28^000 
20.600 
21,000 
21^000 
22,000 
28,600 
23,000 
28,600 
24,000 
24.800 
26,000 
20^000 
27,000 
28.U00 
29.000 
80,000 
81.000 
82.000 
33,000 
34.000 
86,000 
88,008 
87,000 
88,000 
88,000 
40,000 
41,000 
42.000 
43,000 
44.000 
46,000 
40.000 

IndbM. 

0. 

.0018 
.0082 
.0052 
.0088 
.0087 
.0078 
.8061 
.0088 
.0100 
.0119 
.0143 
.0177 
.0228 
.0270 
.0330 
.0396 
.0612 
.0096 
.OOIO 
.1168 
.1488 
.1726 
.2048 
.2880 
.28 
.88 
.88 
.40 
.48 
.82 
.68 
.86 
.74 
.84 
.98 

tl8 

La 

1.84 
L97 

InA, 

0. 
0. 
0. 
.0001 

IttitiBlllMd. 

ElMttoUmli. 

Sarfkoe  oraoks  open. 

Tensile  strength. 
=  19.7  per  oent. 

.0004 

Fraotored  4''.26  from  neck,  and  13''  from  ontside  end  of  specimen. 
Appearance,  flbrons,  75  per  cent;  grannlar,  25  per  cent ;  seamy. 

Diameter  at  fractnre,  ''.97.  Area,  .73S!  square  inch.  Contraction, 
26.1  per  cent. 

Elongation  of  inch  sections,  ".15,  ".14^  'M4,  ".16,  ".15,  ".17,  ".19,  ".38*, 
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TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 


WSOUOHT-ntOH  TEHDES  AXLE. 

This  axle  fractured  in  service,  causing  derailment  of  train. 
The  fracture  occurred  inside  the  wheel  seat,  and  firom  its  appearance 
a  part  of  the  fracture  was  evidently  an  old  one. 

No.  1641. 
Mark,  1. 

Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  &'. 


Sanuffka. 

TotoL 

PerMranre 

EloDgsdon. 

s«t. 

PottfMff. 

800 

4,000 
8,000 
12,000 
16,000 
16,800 
17. 100 
17,600 
18,000 
18.400 
19,200 
20.000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25.600 
26,400 
27,200 
28,000 
28,800 
20,600 
80,400 
81,200 
82,000 
32,800 
38.600 
34.400 
34.800 
0 

FoundB, 
1,000 
6.000 
10,000 
16,000 
20.000 
21,000 
21,600 
23,000 
22,600 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
8(5,000 
87,000 
8,000 
89,000 
40,000 
41,000 
42,000 
43,000 
43.500 
0 

Jncft. 

0. 

.0008 
.0018 
.0080 
.0044 
.0047 
.0054 
.0056 
.0068 
.0000 
.0165 
.0225 
.0820 
.0400 
.0530 
.0667 
.0811 
.0068 
.1128 
.1817 
.1517 
.1760 
.2025 
.2270 
.2600 
.2050 
.3380 
.40 
.47 
.58 

XfMAa 

0. 
0. 
0. 
.0001 

InitialliMd. 
ElMtio  limit. 

Tensile  sixwigih. 
=13.0  per  cent. 

.78 

•  Fractured  4"  from  neck.  Appearance,  granular,  90  per  centj  fibrous, 
10  per  cent.  Opened  cracks  in  surface  of  stem.  Before  the  test  the 
stem  showed  cinder  marks  on  its  surface. 

Diameter  at  fracture,  ".92.  Area,  .605  square  inch.  Contraction, 
16.9  per  cent. 

Elongation  of  inch  sections,  ".09,  'M4,  'Ml, ''•21*,  ".12,  'MO,  '/.lO,  'M3. 


I 

No 


».^aagsw.ii^  t 


^^ 


^ 


J^a^ 


POyf 


»« 


.1  i  i 


'^  ^  ^ 


^ 


s 


ruisjig^idan.^^ 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  1C42. 
Mark,  1. 

Diameter,  1''.0092. 
SectiQual  area,  .80  square  inch. 
Gauged  length,  W\ 
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AppUedUmda. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  Bqnare 
Inob. 

Elongation. 

Set. 

Pwmdt, 
800 
4,000 
8,000 
12.000 
16.000 
16,800 
17,600 
18,400 
18,800 
19,200 
19,600 
20.000 
20,800 
21,600 
22,400 
23,200 
24.000 
24,800 
25,600 
26.400 
27,200 
28,000 
28,800 
29,600 
80,400 
31. 200 
32,000 
32,800 
33,600 
34,400 
35,200 
36,000 
36.800 
87,080 
0 

1,000 
5,000 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
23,500 
24,000 
24.500 
25*000 
26,000 
27,000 
28,0<i0 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
46,000 
46,850 
0 

Inch, 

0. 

.0009 
.0019 
.0080 
.0041 
.0048 
.0047 
.0051 
.0057 
.0064 
.0077 
.0100 
.0130 
.0188 
.0290 
.0415 
.0666 
.0714 
.0892 
.1070 
.1270 
.1485 
.1710 
.1965 
.2256 
.26 
.30 
.88 
.88 
.48 
.51 
.60 
.78 
.80 
.98 

Inch, 
0. 
0. 
0. 
0. 
.0001 

Initialload. 
Elaatio  limit. 

=  15.5  per  cent 

l^ractured  5''  from  neck.  Appearance,  granular,  50  per  cent. ;  fibrous, 
50  per  cent.    Opened  cracks  in  surface  of  stem. 

Diameter  at  fracture,  ".91.  Area,  .650  square  inch.  Contraction, 
18.8  per  cent. 

Elongation  of  inch  sections,  ".13,  ".12,  "13,  ".16,  ".24*,  ".16,  ".12,  ".09. 
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Ko.  1643. 
Mark,  1. 

Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  6'^ 


AppltodloMls. 

IB  gMiged  length. 

BraiMki. 

TotaL 

^"isr 

Set. 

POKIMb. 

800 
4.000 
8,000 
12,000 
16,000 
10^800 
17,900 
17,600 
18^000 
18,400 
18^900 
20,000 
90,800 

92^400 
23,200 
24,000 
94,800 
26,600 
26,400 
27,200 
28,000 
28,800 
20,600 
30.400 
31.200 
82,000 
82,800 
88,600 
84,400 
35,900 
86,000 
36,080 

F^un4i, 
1.000 
5,000 

16,066 

18^000 
20^060 
21^606 
91,606 
29,000 
22,800 
28,000 
24,000 
28,000 
26,000 
27,066 
28^000 
29,000 
80,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,060 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
4^000 
46^100 
0 

Ineku. 

6. 

.0008 
.0018 
.0080 
.6016 
.0046 
.0051 
.0061 
.0076 
.6088 
.0168 
.0278 
.0406 
.0542 
.0680 
.06tt 
,1067 
.1187 
.1888 
.1667 
.1838 
.9080 
.80 
.87 
.41 
.46 
.61 
.66 
.67 
.78 
.84 

L66 

Jnek. 
6l 

a 

Ol 
.0001 

.6609 

IiiitUll<»d. 

Svr&oe  onokt  (vpen  in  ttani. 

Tensile  strength. 
=  18.2  per  cent 



LOO 

Fractured  4:"  from  the  neck. 
Diameter  at  fracture,  '^89. 
22.2  per  cent. 
Elongation  of  inch  sections, 'M2,  'M2,  ^26»,  "J2&%  'M6,'M5,  ".17,  'M4. 


Appearance,  fibrous,  slightly  spongy. 
Area,  .632  square  inch.     Contraction, 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
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No.  1638. 


Marks,  2. 
Diameter,  l'M29. 
Sectional  area,  1  square  inoh. 
Gauged  length,  10". 


Bamarks. 

TotaL 

For  MIIJ0B 
InoL 

Elongation. 

Set. 

Poundt, 
1.000 

5,000 
10.000 
16.000 
20.000 
21,000 
22,000 
22,500 
23,000 
23,500 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
82,000 
83,000 
84.000 
85.000 
36.000 
87,000 
38.000 
89,000 
40.000 
41, 000 
42,000 
43,000 
44.000 
45,000 
46,000 
46,760 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
21,000 
22,000 
22,600 
28,000 
23,500 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80.000 
31,000 
82,000 
33.000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46.000 
46,000 
46,760 
0 

Jnehtt. 

0. 
.0015 
.0032 
.0050 
.0068 
.0072 
.0077 
.0080 
.0082 
.0006 
.0104 
.0181 
.0238 
.0558 
.0780 
.0998 
.1245 
.1500 
.1775 
.2085 
.2400 
.2700 
.3140 
.38 
.48 
.48 
.58 
.62 
.TO 
.80 
.92 

1.12 

1.40 

2.03 

2.23 

Jnth. 
0. 
0. 
0. 
0. 

InitinllMd. 
ElMtlolimll. 

=22.8  per  oeni 

Fractured  at  middle  of  stem.    Appearance,  fibrous ;  slightly  granu- 
lar. 

Diameter  at  fracture,  '^92.    Area,  .665  square  inch.     Contraction, 
33.5  per  cent. 

Elongation  of  inch  sections,  ''.22,  ".20,  ".20,  ".21,  ".37»,  ".31«  ".21, 
".21,  ".18,  ".17. 

H.  Ex.  46 37 
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No,  1639. 
Marks,  2. 
Diameter,  l'M29. 
Sectional  area,  1  square  incb. 
Ganged  length,  10''. 


Applied  loads. 

1 

In  gauged  lenj^th. 

Remarks. 

ElongatioD. 

Inche*. 

0. 

.0016 
.0033 
.0066 
.0096 
.0110 
.0116 
.0126 
.0135 
.0169 
.0198 
.0280 
.0398 
.0585 
.0798 
.1022 
.1280 
.1550 
.1830 
.2130 
.2460 
.2820 
.3230 
.39 
.43 
.49 
.54 
.62 
.69 
.79 
.91 

1.07 

1.27 

1.71 

2.00 

2.35 

Set. 

Inch. 

0. 

0. 

0. 
.0005 
.0035 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20.000 
20.500 
21.000 
21.500 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30.000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.  000 
46,000 
47, 000 
47,150 
0 

Poundf. 
1.000 
5.000 
10,000 
15,000 
90,000 
20,500 
21,000 
21.500 
22,000 
23,000 
5}4,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39.  000 
40, 000 
41.000 
42,000 
43.  000 
44,000 
45,000 
40, 000 
47,000 
47.150 
0 

Initlalload. 

Elastic  limit  probably  19,000  i:. 

Tensile  strength. 
=  23.5  per  cent. 

Fractured  at  middle  of  stem.    Appearance,  fibrons. 

Diameter  at  fractnre,  ^^88.  Area,  .608  square  inch.  Contraction,  39.2 
per  cent. 

Elongation  of  inch  sections,  ".21,  ''.20,  'M9,  ''.21,  ".51*,  ".35,  ".20,  ".18, 
".17,  ".13. 


TESTS    OF    IKON,  STEEL,  AND    OTHKR    MATKUIALS. 

No.  1640, 
Marks,  2. 
Diameter,  i".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 
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Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
16,000 
17,000 

.18,000 
18,500 
19,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,900 
0 

Per  square 
inch. 

Elongation. 

Inehet. 

0. 

.0015 
.0082 
.0055 
.0062 
.0068 
.0076 
.0081 
.0087 
.0096 
.0103 
.0115 
.0131 
.0161 
.0198 
.0280 
.0385 
.0538 
.0760 
.0965 
.1210 
.1485 
.1780 
.2115 
.2440 
.2830 
.3250 
.40 
.44 
.60 
.67 
.W 

•   .74 
.87 

1.02 

Set. 

Pounds. 
1,000 
6,0f0 
10.000 
15,000 
16,000 
17,000 
18,000 
18.500 
19,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
83,000 
84,000 
85,000 
36,000 
87.000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
44.900 
0 

Ineh, 
0. 
0. 
0. 
.0007 

Inltialload. 
BlasUo  limit. 

=  14.6  percent. 

1.46 

Fractured  5"  from  neck.  Appearance,  fibrous,  seamy.  Fractured 
in  detail,  separating  first  at  one  side. 

Diameter  at  fracture,  ''.91.  ^  Area,  .650  square  inch.  Contraction, 
35.0  per  cent. 

Elongation  of  inch  sections,  'MO,  'Ml,  ".19,  ".37*,  ".14,  ".12,  'Ml, 
".10,  ".11,  ".11. 
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No.  1644. 

Total  length  of  specimen,  14''. 
Marks,  3. 
Diameter,  r'.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  6''. 


Applied  loads. 

la  gauged  length. 

Bemarka. 

Total. 

Per  sauare 

iUCD. 

Elongation. 

Set 

Founds, 
800 
4,000 
8,000 
12.000 
16, 200 
15,600 
16,000 
16,400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,600 
26.400 
27,200 
28,000 
28,800 
29,600 
30, 4iiO 
31.200 
32,000 
82,800 
33,  600 

Pounds. 
1.000 
5.000 
10,000 
15,000 
19.000 
19.500 
20,000 
20,500 
21,000 
;    22,000 
:    23,000 
'    24.000 
26.000 
26,000 
27.000 
28,000 
29,000 
80,000 
31.060 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
.38.  000 
39.000 
40,000 

Inches. 
0. 
.0008 
.0018 
.0028 
.0036 
.0039 
.0065 
.0073 
.0086 
.0140 
.0197 
.0311 
.0448 
.0594 
.0675 
.0870 
.1075 
.1180 
.1355 
.1568 
.1780 
.2017 
.2250 
.26 
.29 
.33 
.38 

.4.1 

Ineh. 
0. 

Initial  load. 
ElaaUo  limit. 

Sorfaco  cncks  open  on  stem. 

Tensile  strength. 
=26.8  per  cent 

.0027 

41.000    '          .50 
42,(00    1          .57 
4.1,0(»0    1          .68 
44  000    '          -  K:{ 

34, 400 

3J,200 
36  000 

45,000 
45.  rJ5 

1.00 

36,100 
0 

1.61 

Fractured  3"  from  neck.    Appearance,  fibrous,  lamellar. 

Diameter  at  fracture,  ''.81.  Area,  .515  square  inch.  Contraction, 
35.6  per  cent. 

Elongation  of  inch  sections,  ".10,  'M3,  ".16,  ".21,  ".25,  ".36,  ".60», 
".22. 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

1^0. 1645. 
Marks,  3.' 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  &'. 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 

iDCb. 

Elongation. 

Set 

Pounds. 
800 
4.000 
8,000 
12,000 
13,600 
14.400 
15.200 
15.600 
16,000 
16,400 
16,b00 
17,200 
17,800 
18.000 
18,400 
18.800 
19.200 
20,000 
20,800 
21,600 
22,400 
23.2U0 
i4,000 
24,800 
25,600 
26,400 
27.200 
28,000 
28,800 
29,600 
30,400 
31,200 
32,000 
32,800 
33.600 
34,400 
35.200 
36,000 
36.580 
0 

Pounds. 
1,000 
5.000 
10.000 
15, 000 
17,000 
18,000 

19.  000 
19,500 

20.  000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
26.000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
45.726 

0 

Inches. 

0. 

.0008 
.0018 
.0028 
.0033 
.0035 
.0037 
.0039 
.0040 
.0041 
.0042 
.0045 
.0047 
.0049 
.0059 
.0096 
.0128 
.0225 
.0356 
.0475 
.0617 
.0756 
.0927 
.1112 
.1291 
.1500 
.1720 
.1957 
.2250 
.2550 
.2850 
.3240 
.37 
.43 
.50 
.57 
.68 
.86 

1.25 

1.83 

Inch. 

0. 

0. 

0. 

0. 

Initial  load. 
Elastic  limit 

Surface  cracks  open. 

Tftiiflile  strength.  . 
=  22.2  per  cent. 

Fractured  3" A  from  neck.  Appearance,  fibrous,  95  per  cent. ;  gran- 
ular, 5  per  cent.    Opened  cracks  in  stem. 

Diameter  at  fracture,  ''.86.  Area,  .581  square  inch.  Gontraction, 
27.4  per  cent. 

Elongation  of  inch  sections,  'M3,  'M4,  'M6,  'M9,  ''.26,  ".35*,  ".23,  ".14. 


5S2  TESTS   OF   IRON,  STEKL,  AND    OTHER   MATERIALS. 

No.  1648. 
Marks,  3. 

Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  6^^ 


Applied  loads. 


Total 


Poundt. 
800 
4,000 
8,000 
12,000 
14,400 
15,200 
16.000 
16,800 
17,200 

17,600 

18,000 
18,400 
19,200 
20.000 
20,800 
21,600 
22,400 
23.200 
24,000 
24,800 
25.600 
26,400 
27,200 
28,000 
'28,  800 
20,(300 
30,400 
31,  200 
32,000 
32,800 
33,600 
34,400 
85,200 
36,000 
86.680 
0 


Per  square 
inob. 


In  gaaged  lesgth. 


Elongation.        Set. 


PoundM. 
1.000 
5.000 
10,000 
15,000 
18,000 
19,000 
20,000 
21,000 
21,500 

22,000^ 

22,500 
28,000 
24,000 
25,000 
26.000 
27.000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
45,850 
0 


Inche$. 
0. 

.0008 
.0018 
.0028 
.0035 
.0037 
.0040 
.0048 
.0045 
.0047] 
.0080J 
.0120 
.0150 
.0245 
.  0367 
.0490 
.  0613 
.  0762 
.0917 
.1090 
.1267 

,  .  14,">8 
.  16.->8 
.1880 
.2150 
.2410 
.2680 
.3000 
.3400 
.39 
.43 
.50 
.58 


1.19 
1.86 


Inch. 

0. 

0. 


Initial 


Elastic  limit 


Tennile  strength. 
=^  22.7  per  cent. 


Fractured  3''  from  the  neck.     Appearance,  fibrons. 
Diameter  at  fracture,  ".83.     Area,  .528  square  inch.     Contraction, 
34.0  per  cent. 
Elongation  of  inch  sections,  ".21,  'M8,  ".15,  ".15,  ".18,  ".24,  "M*,  ".19. 
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FAGOTED  WBOUGHT-IBON  TENDER  AXLR 

Manafactnred  by  the  Patent  Shaft  and  Axletred  Company  of  Wed- 
nesbury,  England. 

This  axle  was  made  by  welding  eight  fagot  bars  to  a  central  bar 
of  abont  IJ  inches  diameter. 

No.  1613. 

Mark,  1. 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  W. 


Applied  loads. 

sqn 
nco 


Total 


Pattndt. 
1,0U0 
5,000 
10.000 
16,000 
18,000 
19,000 
19,500 

20,000 

20,500 
21,000 
21,500 
22,000 
23,000 
24^000 
26^000 
26,000 
27,000 
28,000 


29,qpo 

30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30.000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
45.070 
0 


Per  square. 
Inc) 


PoundM. 
1,000 
5,000 
10,000 
15,000 
18,000 
19.000 
19,500 

20,0005 

20,500 
21,000 
21,600 
22,000 
23,Ono 
24,0no 
25,000 
26,000 
27,000 
28,600 
1,000 
5,000 
10,000 
15,000 
20,000 
1.000 
29,000 
30,000 
31.000 
82,000 
83,000 
34,000 
85.000 
36,000 
37,000 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45, 000 
46,070 
0 


In  gaQKed  length. 


Elongation. 


Inchet. 

0. 

.0016 
.0033 
.0050 
.0061 
.0(166 
.0070 
.0074( 
.0213  5 
.0235 
.0280 
.0346 
.0397 
.0570 
.0700 
.0950 
.1270 
.1620 
.1885 
.1778 
.1792 
.1811 
.1830 
.1851 
.1778 
.2080 
,      .2430 
.20 
.33 
.37 
.41 
.47 
.51 
.57 
.64 
.71 
.80 
.90 

1.04 

1.20 

1.4G 

2.06 

2.38 

2.74 


Set. 


Inch. 
0. 
O 
0. 
.0001 


.0144 


.1778 


Remarks. 


Initkilload. 


Elastic  limit 


Tensile  strength. 
t  =27.4  percent. 


Fractured  11"  from  end  of  axle.  Appearance,  fibrous;  trace  of  gran- 
ulation. 

Diameter  at  fracture,  ".87.  Area,  .594  square  inch.  Contraction^ 
40.6  per  cent. 

Elongation  of  inch  sections,  ".18,  ".18,  ".22,  ".22,  ".24,  ".27,  ".42, 
".61,»  ".26,  ".24. 
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No.  1614. 


Mark,  1. 

Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  10''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

PeraqiiAre 
inch. 

Poundt, 
1,000 
6.000 
10  000 
15,000 
1^000 
19,000 
19,500 
20.000 
20,500 
21,000 
21.500 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
80.000 
81,000 
82,000 
83,000 
34,000 
85.000 
36.000 
87.000 
88,000 
89.000 
40.000 
41,  m 
42,000 
43.000 
44,000 
44,100 
0 

Elongation. 

Set. 

Inch. 
0. 

a 

0. 

0. 

Poundt, 
1,000 
S^UOO 
10«000 
15,000 
18.000 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
88.000 
24,000 
25,000 
26.000 
27.000 
28.000 
29,000 
30,000 
81,000 
32,000 
88,000 
34.000 
86,000 
86,000 
87,000 
38.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
<  44,100 
0 

Inehtt. 

0. 

.0018 
.0081 
.0049 
.0060 
.0067 
.0071 
.0205 
.0270 
.0320 
.0375 
.0490 
.0630 
.0780 
.0980 
.1180 
.1450 
.2020 
.2330 
.2560 
.32 
.86 
.40 
.45 
.60 
.56 
.61 
.68 
.77 
.88 

1.01 

1.17 

1.40 

1.89 

2.23 

2.75 

Initial  load. 
Elastic  limit. 

• 

Tensile  atrongth. 
=  27.5  per  cent. 

Fractured  11"  from  end  of  axle.    Appearance,  fibrous. 

Diameter  at  fracture,  ".89.  Area,  .622  square  inch.  Contrafctiou, 
37.8  per  cent.  ^        ^ .      «^ 

Elongation  of  inch  sections,  ".18,  ".19,  ".20,  ".24,  ".29,  ".2(i,  ".35, 
".50»,  ".28,  "^6. 
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Mark,  1. 

Diameter,  l'M29. 
iSectional  area,  1  square  iuch. 
Gauged  length,  10''. 


No.  1616. 


Applied  loads. 

In  gauged  leugtb. 

Remarks. 

Total. 

Per  square 

iDCO. 

EloDgation. 

Inches. 

0. 

.0015 
.  0032 
.0050 
.0062 
.0068 
.0075 
.0110 
.0136 
.0160 
.0202 
.0250 
.0340 
.0480 
.0640 
.0830 
.1040 
.1330 
.1730 
.2010 
.23^0 
.29 
.32 
.37 
.40 
.46 
.50 
.56 
.63 
.70 
.80 
.90 

1.05 

1.24 

1.50 

2.03 

2.20 

Set. 

Inch, 

0. 

0. 

0. 

0. 

Pounds. 
1,000 
6,000 
10,000 
15, 000 
18.000 
19,000 
19,500 
19.600 
19,800 
20,000 
20.500 
21,000 
22,000 
23,000 
24,000 
3&,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37.000 
88,000 
39,000 
40.000 
41,000 
42,000 
43.000 
44,000 
44,830 
0 

Pounds. 
1.000 
8,000 
10,000 
15,000 
18.000 
19,000 
19,500 
19,600 
19.800 
20,000 
20,500 
21,000 
22,000 
23.000 
24,000 
25.000 
26, 000 
27.000 

.     28,600 
29,000 
30.000 
31,000 
32.000 
33,000 
34.000 

35,  000 

36,  000 
37.000 
38,000 
39,  000 
40.000 
41.000 
42, 000 
43,000 
44,000 
44,830 

0 

Initial  load. 
ElAsticlimit. 

Tensile  strength. 
--  22.0  per  Cv*nt. 

Fractured  6"  from  end  of  axle.  Appearance,  fibrous,  in  part  oblique 
following  weld. 

Diameter  at  fracture,  ".93.  Area,  .679  square  inch.  Contraction,  32.1 
percent. 

Elongation  of  inch  sections,  'M9,  ".15,  ''.49*,  ''.21,  ".17,  ".19,  ".19,  ".20, 
".21,  ".20. 
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No.  1616. 

Marks,  2. 
Diameter.  1".129. 
Sectioual  area,  1  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

In  ganged  length. 

Reomrka. 

Total. 

Pounds. 
1,000 
6,000 
10,000 
15,000 
18,000 
20,000 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
27,000 
28, 000 
29,000 
30,000 
31.000 
32,  000 
38,  OOP 
34.000 
35,000 
86,000 
37.000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
44,290 
0 

Per  square 
incli. 

Elongation. 

Set 

Pounds. 
1.000 
5,000 
10.000 
15,  000 
18,000 
20,000 
23,000 
23,500 
24,000 

24.  500 

25.  000 
25.500 

26.  000 
27,000 
28,000 
29.000 
30,000 
31,  000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,  000 
38.000 
30.000  ' 
40,000 

41,  000 

42,  000 

43,  000 
44,000 
44,290 

0 

Inches. 
0. 

.0014 

.0031 

.0050 

.0000 

.0068 

.0080 

.0083 

.0087 

.0137 

.0155 

.0298 

.0353 

.0456 

.0640 

.1130 

.1400 

.1850 

.2150 

.2470 

.2860 

.36 

.40 

.46 

.51 

.60 

.68 

.78 

.90 

1.10 

1.40     . 

1.70 

2.11 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
=  2i.l  {(orccnt 





Fractured  3".75  from  neck  of  specimen.    Appearance,  fibrous. 

Diameter  at  fracture,  ".84.  Area,  .554  square  inch.  Contraction, 
44.6  per  cent. 

Elongation  of  inch  sections,  'Ml,  ".12,  ".12,  ".12,  ",13,  ".15,  "^,  ".41, 
".52*,  ".23. 
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Marks,  2. 
Diameter,  l'M29. 
Sectional  area,  1  sqnare 
Gauged  length,  10.'' 


inch. 


AppUdd  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
23,000 

23,500 

24,000 
24.500 
25,000 
26.000 
27,000 
38.000 
29,000 
30,000 
31,000 
32,000 
83,000 
3«,000 
35,000 
36.000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,910 
0 

Per  square 
inch. 

PotiAd«. 
1.000 
^000 
10,000 
15,000 
20,000 
23,000 

23,500j 

24.000 
24,600 
25,000 
26.000 
27,000 
28,000 
29,000 
80.000 
31.000 
32,000 
33,000 
34,000 
35.000 
36,000 
87.000 
38,000 
89.000 
40.000 
41,000 
42.000 
43.000 
44,000 
44.910 
0 

Elongation. 

Set 

Inehet, 

0. 

.0015 
.0082 
.0050 
.0068 
.0080 
.0088$ 
.0106  5 
.0118 
.0150 
.0178 
.0252 
.0360 
.0470 
.0630 
.0830 
.1200 
'       . 1740 
.2320 
.2760 
.32 
.38 
.42 
.49 
.56 
.62 
.71 
.84 
.99 

1.20 

1.78 

2.14 

Inch. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit 

• 

Tensile  strength. 
=21.4  per  cent 

Fractured  8''  from  neck.     Appearance,  fibrous. 

Diameter  at  fracture,  ".84.  Area,  .554  square  inch.  Oontraction, 
44.6  per  cent. 

Elongation  of  inch  sections,  'M2,  'M3,  'M3,  ".11,  ".13,  ".15,  ".20,  ".29, 
".58»,  ".30. 
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No.  1618. 
Marks,  2. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Ganged  length,  10''. 


Applied  loadB. 

In  gauged  length. 

Bemarka. 

TotaL 

'•'or 

Elongation. 

Set 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
23,000 

23.500 

34,000 
24,500 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
34,000 
85.000 
36.000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,860 
0 

Pounds. 
1,000 
6,000 
10.000 
15.000 
20.000 
23,000 

23,800J 

24,000 
24,500 
25,000 
26,000 
27,000 
28.000 
29,000 
30.000 
31,000 
32,000 
83,000 
.     84,000 
85,000 
36,000 
87,000 
38,000 
80.000 
40,000 
41.000 
42,000 
43,000 
44.000 
44,860 
0 

Inches. 

0. 

.0018 
.0030 
.0048 
.0066 
.0078 
.0082) 
.0107  J 
.0123 
.0140 
.0165 
.0270 
.0380 
.0520 
.0720 
.0900 
.1300 
.  2140 
.2390 
.2740 
.38 
.38 
.42 
.48 
.55 
.63 
.71 
.82 
.97 

1.20 

1.75 

2.10 

Inch, 

0. 

0. 

0. 

0. 

0. 

Initial  load. 
Elastic  limit 

Tensile  atreneth. 
=  21.0  per  cent 

Appearance,  fibrous. 
Area,  .567  square  inch. 


Fractured  4".2  from  neck. 

Diameter  at  fracture,  ".85. 
43.3  per  cent. 

Elongation  of  inch  sections,  Ml,  ".14,  ".12,  ".12, 
".63*,  ".34,  ".26. 


Contraction, 


Ml,  ".15,  ".22, 
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No.  1619. 


Marks,  3. 
Diameter,  r'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

In  Kan^ed  langth. 

Remarks. 

Total 

Per  sqaare 
incli. 

Elongation. 

Set. 

PowuU. 
1,000 
6,000 
10,000 
15,000 
18.000 
18,500 

.19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
26,000 
27,000 
28,000 
29.000 
30.000 
81.000 
32.000 
33,000 
84,000 
35,000 
86.000 
87.000 
38,000 
39,000 
40,000 
41,000 
42,000 
48.000 
44.000 
45.000 
46,000 
47,000 
47.380 
0 

P<mnds. 
1,000 
5.000 
10,000 
15,000 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 

0. 

.0014 
.0032 
.0050 
.0061 
.0063 
.0065 
.0068 
.0071 
.0073 
.0076 
.0079 
.0081 
.0086 
.0091 
.0096 
.0103 
.0110 
.0135 
.0220 
.0300 
.0520 
.0830 
.1250 
.1570 
.1810 
.2110 
.2410 
.80 
.34 
.39 
.42 
.47 
.52 
.59 
.66 
.74 
.85 
.96 

1.12 

Inch. 
0. 
0. 
0. 
0. 

Initial  load. 
Elasticlimit. 

Tensile  strength. 
-  25.4  per  cent 

46, 000    1        1.  Sfi 

47,000 

47,380 

0 

1.67 
2.21 
2.54 

Fractured  13"  from  the  end  of  tlie  axle.  Appearance,  fibrous,  90 
per  cent;  granular,  10  percent. 

Diameter  at  fracture,  ''.89.  Area,  .622  square  inch.  Contraction, 
37.8  per  cent. 

Elongation  of  inch  sections,  'M8,  'M8,  ".20,  'M9,  '^21,  ''.20,  ".23,  ".26, 
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No.  1620. 
Marks,  3. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10'^ 


1 

Appli 

Total. 

ed  loads. 

Per  snnare 
iiioii. 

Pounds. 
1,000 
5.000 
10,000 
15.000 
18,000 
20,000 
21,000 
21,500 
22, 000 
22,500 
23,  000 

In  j^aiige 
Elongation. 

d  length. 
Set. 

BenuffkB. 

'  Pounds. 
1.600 
5.000 
10.000 
15,000 
18,000 
20,000 
21.000 

Inches. 
0. 

.0014 
.0032 
.0050 
.0061 
.0069 
.  0072 
.0075 
.  0078 
.0080 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

InitiAlload. 

21,  nOO 

22,000 

22,  500 

23,  000 

.    .0084 
.0088 
.0091 
.0094 
.0098 
.0106 
.0111 
.0110 
.  0380 
.0610 
.  OiKrO 
.  1230 
.1690 

23,500 

2.t   .'iOil 

24,  000             24,  000 

24.  500             24,  500 

25,  000             25,  000 

Elastic  limit 

25.  500    ,        25  500 

26,  000    1        26,  000 
26,  500    1        26,  500 

27  000             27  000 

28,  000    ■        2H,  000 

29,  000             2a  0(»0 

30,  000 

30,  000 
31,000 

32,  000 

33,  00(» 

34,  000 



31,000 

32.  000 

.  2070 

.2:^70 

.2680 

.32 

.37 

.40 

.45 

.50 

.57 

.63 

.72 

.80 

.92 
1.09 
1.30 
1.77 
1.95 
2.34 

33,  000 

34.000 

35.  000    1         35,  000 

86,  000    1        36,  000 

37,  000     1        37,  000 

38.  000             38,  0«JO 

39,000    "        39.000 

4C,  000             40,  000 

41,000     ;        41.000 

42,  OoO     1        42,  000 

43,  000             43.  000 

44,  000     '        44,  000 

45,  000     '        45.  000 

46.  000             46.  000 

47,  0(J0 

47,000 

47,090 

0 

47,090 

Tensile  strength. 
=  23.4  per  cent 

0 

Fractured  13'^5  from  end  of  axle.  Appearance,  fibrous ;  interspersed 
with  granular  metal. 

Diameter  at  fracture,  ".88.  Area,  .608  square  inch.  Contraction, 
39.2  per  cent. 

Elongation  of  inch  sections,  ".18,  ".17,  ".19,  ".19,  ".18,  ".19,  ".23, 
".24,  ".25,  ".52*. 
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No.  162L 

Marks,  3. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  10". 


Applied  loadR. 


In  j^aaged  length. 


Total. 


Pounds. 
1,000 
5,000 
10, 000 
15,000 
18, 000 
20,000 
21,000 
21,500 
22.000 
22,600 
23,000 
23,500 

24,000 

24,500 
25,  000 
25, 500 
26,000 


27, 000 
28,  000 
29. 000 

30,  000 

31,  000 

32,  000 
33, 000 
34. 000 
35, 000 
36,000 
37,000 
38.000 

39.  OOO 

40,  000 
41,000 
42,  000 
43.000 
44.000 
46,000 
46,000 
46,  930 

0 


Per  mmare  Elongation. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
18,000 
20,000 
21,000 
21,600 
22,000 
22.500 
23,000 
23,500 

24. 000 1 

24,600  ' 
26,000 
25,500 
28,000 


27,000 
28,000 
29, 000 
30, 000 
31.  000 
32,000 
3:i,  000 
34,000 
35.000 
36.000 
37,000 
38,000 
39,  000 
40, 000 
41.000 
12,000 

43,  000 

44,  000 
45, 000 
46,000 
46, 930 

0 


IneKtM. 
0. 

.0014 
.0031 
.0048 
.0060 
.0067 
.0072 
..0076 
.0079 
.0081 
.0085 
.0090 
.0095) 
.0102  5 
.0111 
.0119 
.0165 
.0235 
.0391 
.0560 
.0738 
.0836 
.0865 
.0880 


.0900 

.0903 

.0905 

.0908 

.0911 

.0912 

.0912 

.0913 

.0914 

.0914 

.0916 

.0916 

.0921 

.1060 

.  1495 

.  1735 

.2040 

.23211 

.2600 

.32 

.35 

.30 

.43 

.49 

.55 

.62 

.70 

.77 

.90 

l.Ol 

1.19 

1.41 

2.17 

2.71 


Set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
.0001 


Differences. 


Bemarks. 


Initial  load. 


.0168  , 

.0189  ! 

.0178  , 

.  0098 

. 0029  ' 

.0015 

.0008 

.0008 

.0004 

.0003 

.0002 

.0003 

.0003 

.0001 
0. 

.0001 

.0001 
0. 

.0001 

.0001 


Elastic  limit. 


Immediate  elongation. 
After  sufiteiniDg  loail  1  niioate. 
After  HiiBtfiinlng  load  2  minates. 
After  suatAiniiig  load  3  minates. 
Ai'tfr  Biist4iiuiDg  load  4  minutes. 
After  sastainlng  load  5  minates. 
After  austainiuc  load  6  miiintes. 
After  Bnstaining  load  7  minates. 
After  sustaining  load  8  minates. 
After  sustaining  load  0  minutes. 
After  sustaining  load  10  minutes. 
After  sustaining  load  11  minates. 
After  sustaining  load  12  minutes. 
After  snataining  load  13  minutes. 
After  sustaining  load  14  minutes. 
After  sustaining  load  15  minutes. 
After  sustaining  load  16  minutes. 
After  sustaining  load  17  minut«s. 
After  sustaining  load  18  minates. 
After  sustaining  load  19  minutes. 
After  sustaining  load  20  minutes. 


Tensile  strength. 
=  27.1  percent. 


Fractured  1"  from  end  of  axle. .  Appearance,  ifibrous. 

Diameter  at  fracture,  ".86.  Area,  .581  square  inch.  Contraction,  41.9 
per  cent. 

Elongation  of  inch  sections,  ''.27,  ".29,  ".37,  ".50*,  ".24,  ".21,  ".21,  ".21, 
''22,  ".19. 
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No.  1622. 
Mark,  1. 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loadH. 

Total. 

Per  s(iuarp 
inch. 

Poundg. 

Poundg. 

1,000 

1,  000 

5.000 

r».  000 

10  000 

10,  000 

15.  000 

16,  ooo 

18. 000 

18,000 

19,000 

19,000 

19,500 

19,  noo 

20,000 

20,000 

20,500 

20,  500 

21.  000 

21,000 

22.000 

22,000 

23,  000 

23,000 

24,  COO 

24,000 

25,  000 

25,000 

26,  000 

20.000 

27.  000 

27,  000 

2h,  000 

28,000 

29,  (H)0 

29.000 

30,000 

30,  000 

31,000 

31,000 

32,000 

32.  000 

33.000 

33, 000 

34.0C0 

34.000 

35,000 

35,  000 

36,000 

36.  000 

37.000 

37,  000 

38,000 

38,  000 

39,  000 

39.  000 

40,000 

40,000 

41.000 

41,000 

42,  000 

42,  000 

43,  000 

43,  000 

44,  000 

44,000 

45.  000 

45.  000 

46.  000 

46.  000 

47,000 

47.  (M)0 

48,  000 

48,  000 

49,000 

49,  000 

49,  580 

49.580 

0 

0 

In  gauged  length. 


El  OD  cation 


Inches. 
0. 

.0014 
.0031 
.0049 
.0061 
-0069 
.0071 
.0288 
.0324 
.  0385 
.0476 
.0575 
.0675 
.0920 
.1135 
.1460 
.1660 
.1842 
.2000 
.  2210 
.2450 
.2675 
.30 
.34 
.37 
.41 
.45 
.49 
.53 
.57 
.63 
.71 
.77 
.87 
1.00 

1.i:j 

1.  -Xi 
i.62 
2.16 
2.91 


Inch. 
0. 
0. 
0. 


Initial  load. 


Elastic  Unit. 


TenMilc)  strength. 
=^29.1  per  cent. 


Fractured  9"  from  end  of  axle.    Appearance,  fibrous. 

Diameter  at  fracture,  ".80.    Area,  .503  square  inch, 
49.7  per  cent. 

Elongation  of  inch  sections,  ".21,  ".21,  ".21,  ".29,  ".63*, 
".23,  ".23,  ".24. 


Contraction, 

".38,  ".28, 


« 


I 

I 


►« 


1«    1 


K 

^ 


■O-TT 


4.. 


o^^ 


t^ 


^ 


^_L- 


N 


"T 


i 


;^ 


t.. 


9 


puat^'U£2n{i;' 
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No.  1624. 


Mark,  1. 

Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Semarka. 

Total. 

Founds. 
1,000 
5.000 
10,000 
15,000 
18,000 
18,500 

19,000 

19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27.000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42.000 
43,000 
\    44.000 
1    45.000 

Per  square 

Pounds. 
1.000 
5,000 
10.000 
15,000 
18.000 
18,500 

19,600J 

19,500 
20,000 
21  000 
22,000 
23,000 
24,000 
25.000 
26.000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
AR  OflA 

Set 

.0014 

.0032 

.0049 

.0061 

.0064 

.0678 

.0130 

.0328 

.0885 

.0498 

.0620 

.0786 

.0996 

.1180 

.1687 

.1776 

.1920 

.2180 

.2350 

.2565 

.2846 

.31 

.86  ' 

.89 

.48 

.47 

.51 

.65 

.61 

.68 

.76 

.83 

.98 

1.07 

1.26 

1.62 

1.96 

Inch. 
0. 

0. 
0. 
.6001 

InitUl  load. 
Elastic  limit. 

• 
• 

TensUe  strength. 
Load  at  time  of  mptnre. 
=  25.6  per  cent. 

...^.. ...... 

46  000 

47,000    '        47,' 000 

47,400            47.490 

40,800            40.800 

0                     0 

2.56 

Fractured  9^"  from  end  of  axle.    Appearance,  fibrons. 

Diameter  at  fractare,  ".79.  Area,  .490  square  inch.  Oontractiou, 
51.0  per  cent. 

Elonjtation  of  inch  sections,  ".22,  ".20,  ".24,  ".34,  ".66*,  ".27,  ".21, 
".16,  ".14,  ".12. 

H.  Ex.  45 38 


^' 
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No.  1625. 

Diameter,  1/'.129. 

Sectioual  area,  1  square  inch. 

Gauged  length,  10". 


Applic 
Total. 

»d  loads. 

Ptr  Hqnare 
inch. 

Pouyids. 
1,000 
5,000 
10,000 
15,000 
18.000 

18,  500  J 

19,000 

In  gauge 

Elongation. 

Inches. 
0. 

.0015 
.0031 
.0050 
.0061 
.0066? 
.0250  5 
.027a 

d  length. 

Set. 

Inch. 
0. 
0. 
0. 
.0001 

RenuLTka. 

Poumls. 
1,000 
5.000 
10.000 
15,  000 
18  000 

Initialload. 
Elaatic  limit 

Ten«ile  strength. 

=24.7  per  cent- 

• 

18,500 
19  000 

19,  .OOO 
20  000 

19,  500               .  0313 
20, 000               .  0356 

21,  000              .  0448 

22.  000    :          .  O.SAn 

21  000 

22,  000 



23,  000 

23,U00 
24.000 
25,000 
26,000 
27.000 
28,  000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,  000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,  000 
44,000 
45,000 
46,000 
46,720 
0 

.0^85 

.0811 

.0035 

.1100 

.1840 

.2040 

.2270 

.2408 

.  2750 

.2985 

.33 

.37 

.41 

.45 

.60 

.53 

.59 

.67 

.74 

.94 
1.09 
1.27 
1.53 
2.01 
2.47 

24  000 

25.  000 

26,000 

27  1)00 

28  000 

29,  000 

30,000 

31,  000 

32,  000 

33  000 

34,  000 

35,  000 

30,  000 

•  37.  000 

38,  000 

3D  000 

40,000 

41.000 

42,000 

43,  000 

44,  000 

45,  000 

46, 000 

46,  720 

0 

Fractu 
Diaaiel 

red  4J"  1 

ber  at  fr 

from  end 
actare,  * 

of  axle. 
'•73.    Ai 

Appearance,  fibrous, 
rea,  .419  square  inch. 

Contractioi 

h 

58.1  per  cent 

Elongation  of  inch  sections,  ".72*,  ".26,  ".21,  ".23,  ".24,  ".20,  ".18, 
".16,  ".14,  ".13. 
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Uo.  1623. 
Marks,  2. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 
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Appliedloada. 

In  ganged  length. 

Remarks. 

Total. 

Per  aqnare 
inch. 

Elongation. 

Set. 

Pounds. 
1, 000 
5,  000 
10,  000 
15.000 
18,000 
18,500 

19, 000 

19,500 
20, 000 
21,000 
22,000 
23,000 
24,  000 
25,000 
26.000 
27,000 
28.000 
29,1)00 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,  005 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
48, 720 
0 

Pound*. 
1,000 
6,0D0 
10,000 
15,000 
18,000 
18,500 

19,000{ 

19.500 
20.000 
21, 000 
22.000 
23,000 
24.000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37.000 
38,000 
89,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48, 720 
0 

Inehs9. 

0. 

.0013 
.0030 
.0046 
.0059 
.0062 
.0065^ 
.  0111 i 
.0131 
.0152 
.0285 
.0406 
.0470 
.0550 
.0815 
.1015 
.1200 
.1410 
.1700 
.1940 
.2130 
.2340 
.2575 
.2830 
.8060 
.34 
.38 
.48 
.47 
.51 
.56 
.61 
.68 
.76 
.86 
.98 

1.10 

1.33 

1.68 

2.30 

Inch. 

0. 

0. 

0. 

0. 

Initial  load. 
Elaatic  limit 

• 

Tensile  strength. 
.—  23.0  per  cent. 

Fractured  5J"  from  the  neck.    Appearance,  fibrous. 

Diameter  at  fracture,  ".77.  Area,  .466  square  inch.  Contraction, 
53.4  per  cent. 

Elongation  of  inch  sections,  'M8.  ".25,  ".30,  ".69f ,  ".24,  ".14,  ".13,  ".12, 
'M2,  ".13. 
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No.  1626. 


Marks  2. 
Dianaeter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  10''. 


Applied  loads. 


Tutal. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
18,000 
18.500 
19,000 
19.  r>oo 
:20,ooo 

20,500 
21,000 
21,500 
22.  000 
23.000 
24,000 
25.000 
26,000 
?7, 000 
28,000 
29.000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36.000 
37,000 
;{8, 000 
39.000 
40,000 
41.  IK)0 
4?.  000 
43  0(H> 
44. 000 

45,  000 

46,  000 
47, 000 
48,000 
49, 000 
50, 000 
50,920 

0 


Per  MOftre 
inch. 


Pound». 
1,000 
5,000 
10,000 
15.000 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
2!. 000 
21,500 
22,000 
23,000 

24,coe 

25,000 
26.000 
27,  000 
28,000 
29.000 
30, 000 
^1,000 
32,  000 
3d,000 
34,000 
35.000 
36,000 
37.000 
:>8.000 
30. 000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,  OOO 
47. 000 
48.  000 
40,000 
50, 000 
60,920 
0 


In  gauged  length. 


Elongation. 


Jnchet. 
0. 

.0014 
.0031 
.0048 
.0060 
.0062 
.0065 
.0060 
.0072 
.0108 
.0135 
.0170 
.0324 
.0445 
.0535 
.0090 
.0820 
.0995 
.1176 
.1350 
.WSO 
.1865 


2278 

2467 

2670 

2930 

33 

37 

41 

43 

47 

Si 

57 

62 

60 

76 

84 

94 

09 

32 

88 

25 


Set. 


Inch. 

0. 

0. 

0. 

0. 


nitialload. 


ElaetLc  limit. 


Tensflo  atrength. 
=  22.5  per  cent. 


Fractured  6"  from  the  neck.    Appearance,  fibrous. 

Diameter  at  fracture,  ".80.  Area,  .503  squai-e  inch.  Contraction, 
49.7  per  cent. 

Elongation  of  inch  sections,  ".17,  ".17,  ".20,  ".67*,  ".26,  ".16,  ".15, 
".15,  ".21,  ".22. 
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No.  1627. 


Marks,  2. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  10". 


AppUed  loads. 

In  gaaged  length. 

Bemacka. 

Totol. 

Poundt. 
,      1,000 
5,000 
10,000 
15,000 
18.000 
1R.600 
19,000 
19.600 

20.000 

21.000 
22,000 
23,000 
24,000 
25,000 
26.000 

27,ooa 

28.000 
29,000 
30,000 
HI.  000 
32.000 
33.000 
84,000 
35,000 
86.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46.000 
46.000 
47,000 
48.000 
48.590 
0 

Per  sqaare 
indi. 

Elongation. 

Set 

Poundt. 
1.000 
6,000 
.  10,000 
15.000 
18.000 
18,500 
19,000 
11^600 

20.000{ 

21,000 
22,000 
23.000 
24.000 
25,000 
26.000 
27,000 
28.000 
29.000 
30,000 
31,000 
82,000 
83,000 
84,000 
86,000 
86,000 
87,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
48,590 
0 

Inches. 

0. 

.0016 
.0088 
.0051 
.0062 
.0000 
.0070 
.0076 
.0088 
.0180 
.0186 
.0310 
.0540 
.0726 
.0882 
.1065 
.1830 
.1660 
.1826 
.2085 
.2260 
.2460 
.2716 
.2986 
.8270 
.88 
.41 
.44 
.50 
.53 
.58 
.63 
.71 
.80 
.  .90 

1.03 

1.20 

1.46 

1.91 

2.29 

Inch. 
0. 
0. 
0. 
0. 

Initial  load. 
Slastio  limit. 

Tensile  strength. 
=  22.9  per  cent. 

Fractured  'G".4  from  neck.     Appearance,  fibrous. 

Diameter  at  fracture,  ".76.  Area,  .454  square  inch.  Oontraction, 
54.6  per  cent. 

Elongation  of  inch  sections,  ".19,  ''.20,  ".20,  ".34,  '\5S*,  ".19,  ".17,  ".15, 
".14,  ".13. 
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No.  1628. 
Marks,  3. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  leugtli,  10". 


Applied  loads. 

In  ganged  length. 

BMMlkt. 

TotAl. 

Per  aqaare 
indh. 

Elongation. 

Inches. 
0. 

.0014 
.0030 
.0049 
.0058 
.0125 
.0381 
.0368 
.0405 
.0460 

.*0715 
.0890 
.UOO 
.     .1240 
.1375 
.1670 
.1741 
.1925 
.2160 
.2369 
.2500 
.2840 
.8150 
.84 
.89 
.43 
.46 
.50 
.54 
.60 
.67 
.74 
.85 
.95 

1.09 

1.82 

1.69 

2.14 

Set 

Poundt. 
1,000 
5,000 
10,000 
15,000 
17, 600 
18, 000 
18.500 
19,000 
19,  500 
20,000 
21,000 
22,000 
23,000  . 
24,  000 
25,000 
20.000 

27,  000 

28,  OOU 
J9,  (00 
.to,  000 
31,000 
32,  000 
33, 000 
34,000 
35, 000 
30,  000 
37, 000 
38,000 
39, 000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
47,  610 

0 

Pounds. 
1,000 
5,000 
10.000 
15.000 
17.600 
18,000' 
18,600 
19,000 
19,600 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31, 000 
32, 000 
33,000 

:m.ooo 

35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
47, 610 
0 

Inch, 
0. 
0. 
0. 
.0001 

Initial  loud. 
BUwtioUnit. 

Tensile  strength, 
s  2L  4  per  oent 



Fractured  9  J"  from  end  of  axle.    Appearance,  fibrous. 

Diameter  at  fracture,  ''.73.  Area,  .419  square  inch.  Contraction, 
58.1  per  cent. 

Elongation  of  inch  sections,  'M6,  ".16,  'M6,  ''.22,  ".69»,  ".29,  ".13, 
".11,  ".il,  ".11.  J         J         > 
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No.  1629.* 


Marks,  3. 
Diameter,  1".129. 
Sectioual  area,  1  square  inch. 
Gau|,'ed  leujrth,  10". 


Applied  loads. 

In  ganged  length. 

ItitTnaflrf, 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounda. 
1.000 
5,000 
10,000 
15, 000 
17,  iiOO 
18.000 
18.500 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25, 000 
26,000 
27,000 
28,000 
29,000 
30.  UOO 
31, 000 
32,000 
33.000 
34.000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41.0CO 
42, 000 
43.000 
44,000 
45.000 
46.000 
47.000 
47,900 
0 

Pounda. 

1,000 

5,000 

10,000 

15.  000 

17.  r.oo 

18.000 

18.  500 
19, 000 
20.000 
21,000 
22. 000 
23, 000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 

,  38.000 
39,000 
40.000 
41.000. 
42,000 
43.000 
44.000 
45,  000 
46.000 
47,000 
47,000 

0 
• 

Inehaa. 

0. 

.0015 
.0031 
.0049 
.0063 
.0217 
.0819 
.0395 
.0431 
.0500 
.0585 
.0702 
.0885 
.1150 
.1420 
.1600 
.1775 
.1980 
.2180 
.2400 
.2620 
.2850 
.3140 
.87 
.40 
.44 
.47 
.52 
.57 
.62 
.69 
.76 
.85 
.95 

1.10 

1.31 

1.83 

a.  17 

Inch, 
0. 
0. 
0. 
.0001 

Initial  load. 
Blastto  limit 

Tensile  strength. 
=21.7  per  cent 

Fractured  8".5  from  the  end  of  the  axle.    Appearance,  fibrous. 

Diameter  at  fracture,  ".77.  Area,  .466  square  inch.  Contraction, 
53.4  per  cent. 

Elongation  of  inch  sections,  'M4,  'M6,  ".16,  ".21,  ".69*,  ^.26,  ".17, 
".14,  ".14,  ".13. 
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No.  1630. 
MarkP,  3. 
Diameter,  I'M  29. 
Sectional,  area,  1  sqaare  inch. 
Gauged  length,  W. 


Applied  loads. 


Tota}. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
17,000 
17.300 
17,  MO 
18,000 
18.&00 
19,000 
20.000 
21.000 
22,000 
21.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
90,000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,.  00 
46,000 
46.000 
0 


Per  Miniixe 
iDoh. 


Pounds. 
1.600 
5.000 
10,000 
15,000 
17,000 
17,300 
17,500 
18,000 
18,500 
19.000 
20,000 
21,000 
2-1.000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
20.000 
30,000 
31,000 
82,000 
33.000 
34,000 
35,000 
36,000 
37.000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
46,000 
0 


In  ganged  length. 

Bet. 


Elongation. 


Inekst. 
0. 

.0014 
.0081 
.0048 
.0060 


.0417 

.0610 

.0625 

.0761 

.0900 

.1296 

.1460 

.1650 

.1846 

.2050 

.2260 

.2620 

.2700 

.3060 

.3380 

.3740 

.48 

.47 

.52 

.57 

.63 

.71 

.78 

.87 

.98 

1.13 

1.38 

L84 

2.07 

2.70 


JiidL 

0. 
0. 
0. 
0. 


Initial 


Baatlolteit. 


Tensile  strength. 
=  27.0  per  cent. 


Fractared  13'^  from  the  end  of  the  axle.    Appearance,  fibrous. 

Diameter  at  fracture,  '^77.  Area,  A66  sqaare  inch.  Oontraotion, 
53.4  per  cent. 

Elongation  of  inch  sections,  'M6,  'M6,  ".16,  ''.23,  ".25,  "M^  ''.24,  "^, 
"•58*,  ".50*. 


i  ^  .^  §•* 

r4 


'4CXO 


^JtX 


4foo 


3S4^ 


<f<^ 
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WROUGHT-IBOH  PASSEVGER-GAB  AXLE,  BRAHDED  1871. 

One  jonrnal  of  this  axle  fractured  in  service,  showing  a  smooth  sur- 
face  of  the  metal,  except  at  the  center,  where  a  section  If  inches  in 
diameter  was  tibrous,  slightly  granular. 

An  iuspectiou  of  the  opposite  journal  revealed  the  pi^sence  of  a 
<;rack  at  the  fillet  in  the  neck  of  the  journal,  which  was  visible  around 
nine-tenthH  of  the  circumference,  and  reaching  a  maxim*\im  depth  of  '^06. 

Three  specimens  were  taken  from  the  middle,  and  three  from  the  end, 
marked  1  in  the  accompanying  sketch. 

The  journal  containing  the  incipient  crack  was  also  cut  into  three 
pieces  by  longitudinal  cuts ;  from  one  piece  tensile  specimen  marked 
3  was  taken. 

The  test  of  this  specimen  is  remarkable  from  the  fact  that  the  stem 
contained  a  part  of  the  incipient  crack  which  had  developed  while  the 
axle  was  in  service,  and  rupture  occurred  at  a  distance  of  1|  inches 
from  this  crack. 

A  bending  test  was  made  with  the  second  piece  from  this  journal, 
with  the  crack  on  the  tension  side  of  the  bend.  The  metal  was  tough 
and  fibrous  below  the  crack,  which  had  penetrated  the  metal  from  0 
to  ''.05. 

The  surface  of  the  metal  at  the  crack  was  smooth,  and  resembled 
that  part  of  the  opposite  journal  which  had  fractured  in  the  train. 

The  third  piece  is  reserved  to  illustrate  how  minute  incipient  cracks 
of  this  kind  appear  in  their  early  stages  of  development. 
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No.  1631. 

Mark,  1. 

Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


Appliod  loads. 

In  gtkUgM  length. 

BuuBks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 

1,000 

5,000 

10,000 

15,000 

20,  000 

20  r.uo 

Pounds. 

1,000 

5,000 
10,000 
15,000 
20,000 
20,500 
21,000 
21,  .500 
22,000 
22,500 
28,000 
23,500 
24,000 

24,5005 

25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
34,000 
86,000 
86,000 
37,000 
.38,000 
89,000   ' 
40,000- 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
46,980 
0 

Inches. 
0. 

.0015 
.0032 
.0049 
.0067 
.0060 
.0071 
.0073 
.0076 
.0077 
.0080 
.0084 
.0087 
.0097 
.0118 
.0207 
.0370 
.0660 
.0780 
.1080 
.1200 
.1660 
.1850 
.2080 
.8520 
.2900 
.83 
.80 
.43 
.60 
.66 

:S 

.80 

.92 
1.02 
1.24 

1.77 
1.96 

Inch, 
0. 
0. 
0. 
0. 
.0001 

Initial  loud. 
EUrtieUa^ 

Tensile  atrangth. 
=19.6  per  cent 

21  000 

21  fjOO 

2*2  OUO 

22,  M)0 
2:i,  0(10 

2:{  r.00 

24,000 

24,500 

25,000 
26,000 

27,000 
28,000 

29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 

45  000 

46,000 

46,980 

0 

Fractured  ".75  from  end  of  specimen.    Appearance,  fibroos. 
Diameter   at  fracture,  ".92.    Area,  .665  square  inch.    Contraction, 
33.5  per  cent. 
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No.  1632. 
Mark,  !• 

Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10", 
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Applied  loAds. 

Id  gsoRed  length. 

Bemarks. 

Total. 

Persaaure 
inch. 

Elongation. 

Set 

Poundi. 
1,000 
5,000 
10,000 
15.000 
20,000 
21,000 
21,500 
22,000 
22,500 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 

32.  (»00 

33.  000 
34,000 
35.000 
36,000 
37, 000 
3«,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
21.000 
21,600 
22,000 
22,500 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
32,000 
83,000 
34,000 
85,000 
36,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000* 
45,690 

Inehet. 

0. 

.0014 
.0032 
.0048 
.0067 
.0071 
.0074 
.0080 
.0098 
.0128 
.0165 
.0324 
.0453 
.0675 
.0005 
.1141 
.1430 
.1710 
.2035 
.2350 
.2780 
.3150 
.8500 
.42 
.47 
.52 
.50 
.68 
.77 
.87 

1.01 

1.21 

1.60 

1.87 

Inch. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
ISlastio  limit. 

Tensile  strength. 
=  18.7  per  eeni. 

Fractured  5^^'  and  d''  from  oatside  end  of  the  axle.  Appearance, 
fibrous. 

Opened  a  seam  not  welded  6'^  long,  beginning  at  the  neck  of  the 
specimen  and  extending  along  the  stem.  One-half  the  fracture  occurred 
oneside  of  this  seam  5^"  from  the  end  of  the  specimen;  the  other  half 
fractnred  2^"  farther  down  the  stem.  The  sides  of  the  seam  were  'MO 
apart  after  fractnre  of  the  bar.    It  contained  considerable  cinder. 

Diameter  at  fracture,  '^98.  Area,  .754  square  inch.  Contraction, 
24.6  per  cent. 

Elongation  of  inch  sections,  ''.23,  ".23,  ".62*,  'M7,  'M4,  ^M4,  M2, 
''.U,  fMl,  i'.10. 


604  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Mark,  1. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


No.  1633. 


Applied  loadH. 

In  gauge 
Elongation. 

d  length. 

SMoarke. 

1 

,    Total. 

Per  sqnare 
inch. 

Set. 

Poundt, 

1,000 

5,000  . 

10,000 

15.000 

,    20^000 

'    21  000 

Potmds. 
1,000 
5,000 
10.000 
15.000 
20,000 
It  non 

ItiehM. 
0. 

.0015 
.0031 
.0048 
.0065 
.0071 
.0078 
.0075 
.0077 
.0080 
.0088 
.0087 
.0096 
.0150 
.0211 
.0280 
.0447 
.0640 
.0847 
.1100 
.1880 
.1650 
.1950 
.2230 
.2600 
.3000 
.3380 
.38 
.44 
.50 
.56 
.62 
.72 
.81 

indL 

0. 
0. 
0. 
0. 
0. 

Initial  kMd. 
Blactio  limit 

21;  500    ;        21;  500 
22. 000    1        22,  000 

•    2 '  500             22  500 

23,000    ,        23,000 
23,500    1        23,500 

24,000    1        24,000| 

24, 500            24, 500 

2.1  000    '        25  000 

26  000    1        26,000 

27  000            27,000 

28  UOO             28  000 

29),  0()0    1        29, 000 

3J,  000             30. 000 

31  000 

31,000 
32,000 
83,000 
34,000 
35.000 
36,000 
37,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
46.800 
0 

32  000 

83,000 

34  000 

.'{5,008 

36,000 

37  000 

88,008 

39,000 
40  000 

41,000 

,    42, 000 

43,000 

'    44,000 

'    45,000 

.92 
1.07 
1.32 
1.41 

>    46,000 



1    46,800 

Tensile  strength.         ~                                           { 
=14.1  per  cent. 

1         0 

I 

Fractured  2^'  from  neck ;  Inside  end  of  specimen.  Appearance,  fibrous. 
Opened  cracks  in  surface  in  vicinity  of  place  of  rupture. 

Diameter  at  fracture,  '^98.  Area,  .754  square  inch.  Contraction, 
24.6  per  cent. 

Elongation  of  inch  sections,  ".10,  ".09,  ".13,  ".12,  ".14,  ".14,  ".14,  ".13, 
".17,  ".26*. 
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Marks,  2. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


No.  1634. 


AppUed  lOAdB. 

Id  gauged  length. 

Bcmarks. 

Total. 

Persqoftre 

Set 

Pounds. 
1,000 
5.000 
10,000 
16,000 
20.000 
21,000 
22,000 
22,600 
23,000 
23,600 
24,000 
24.600 
26.000 
26,600 
20,000 
27.000 
28.000 
29,000 
30,000 
81,000 
32,000 
83.000 
84,000 
85,000 
80,000 
87.009 
38,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
40,020 
0 

Founds, 
1,000 
6,000 
10,000 
16^000 
20,000 
21,000 
22,000  ' 
22,600 
23,000 
23,600 
24,000 
24,600 
26.000 
25,600 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
88,000 
84,000 
36,000 
30,000 
37,000 
88,000 
39.000 
40,000 
41,000 
42,000 
48,000 
.44,000 
46,000 
40,000 

Inekss, 

0. 

.0016 
.0082 
^0060 
.0009 
.0072 
.0077 
.0080 
.0082 
.0067 
.0096 
.0101 
.0115 
.0101 
.0200 
.0297 
.0466' 
.0711 
.0900 
.1216 
.1600 
.1800 
.2100 
.2686 
.2979 
.8890 
.41 
.40 
.68 
.69 
.08 
.78 
.99 

1.07 

1.84 

L96 

2.82 

Jnek. 
0. 
0. 

a 

0. 
.0091 

Initial  load. 
Blastio  limit. 

=28.2  per  oent 

Fractured  T'  firom  the  neck.    Appearance,  fibrous. 

Diameter  at  fracture,  "M.  Area,  .650  square  inch.  Gontraction, 
35.0  per  cent. 

Elongation  of  inch  sections,  'M7,  ''.22,  ".22,  ".25,  ".35,  ".44*,  ".22,  ".17, 
".15,  ".13. 
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No.  ie35. 


Marks,  2. 
Diameter,  l'M29. 
Sectional  ai'ea,  1  square  inoh. 
Ganged  length,  W. 


Applied  loads. 


Total. 


Poundt, 
1,000 
^t'OO 
10, 000 
15,000 
20.000 
21,000 
22.000 
22,f>00 
23,000 
2H,  500 
24.000 
24.500 
2o,000 
25,  500 
26, 000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41, 000 
42, 000 
43,000 
44,000 
45,000 
4G,  000 
47,000 
48,000 
48,200 
0 


Per  aqnftre 
incn. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20, 000 
21,000 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 

26,om> 

35,600 
2«,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33.000 
84,000 
85,000 
30,000 
87,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45, 000 
40.000 
47,000 
48,000 
48,200 
0 


EloOKfttiOD. 


In  gaaged  length. 


Inehei. 
0. 

.0015 
.0038 
.0061 
.0069 
.0073 
.0079 
.0082 
.0086 
.0096 
.0101 
.0108 
.0117 
.0190 
.0158 
.0911 
.0350 
.0607 
.0780 
.0960 
.1286 
.1512 
.1880 
.2130 
.2476 
.2900 
.8300 
.38 
.43 
.50 
.56 
.64 
.73 
.83 
.98 
1.20 
1.58 
1.84 
2.04 


Set 


Inch. 

0. 

.0001 
.0001 
.0002 
.0002 


Initial  loud. 


TenBile  strongth. 
=20.4  per  o«at. 


Fractured  4''.8  from  neck.  Appearance,  fibrous,  85  per  cent ;  gran- 
ular, 15  per  cent. 

Diameter  at  fracture,  ''.95.  Area,  .709  square  inch.  Contraction, 
29.1  per  cent. 

Elongation  of  inch  sections,  'M4,  ".19,  'M6,  M6,  'M8,  ".23,  ''.36», 
".28,  ".17,  ".17. 
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No.  Id36. 
Marks,  2. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  1(F'. 
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AppUed  loads. 

In  gauged  length. 

Brawrkf. 

Total. 

^"u.T'"«'»-«^«»-- 

Set. 

Poundt. 
1,000 
1      5,000 
1    10.000 
15,000 
20,000 
21,000 
22,000 
22,500 
23,000 

Poundt. 

1,000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
22,500 
23,000 
23,500 
24  000 

InefL 

0. 

.0015 
.0032 
.0049 
.0060 
.0072 
.0077 
.0081 
.0085 
.0088 

MM4 

InOL 

0. 

0. 

0. 

0. 

0. 

Initial  load. 
ElaetioUma 

Snr^oe  oraoks  opnad. 

Tensile  strength. 
=  6w3  per  cent. 

23,500 
24,000 
24,500 

25,000 

26,000 
27, 000 
28.000 
29, 000 
30,000 
31,000 
32,000 
33,0C0 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
0 

24,500    t          .0101 
C            . 0150 

26,000^ 

26,000 
27,000 
28,000 
29,  000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
80,000 
40,000 
41,000 
42,000 
0 

.0104 
.0280 
.0407 
.0570 
.0738 
.0045 
.1168 
.1405 
.1658 
.1940 
.2250 
.2600 
.2085 
.8426 
.8880 
.4460 
.52 

.63 

Fractured  5'^5  from  neck.  Appearance,  granalar  with  flbroas,  spongy 
spot  at  the  circumference. 

Diameter  at  fractare,  I'^OS.  Area,  .916  square  inch.  Contraction, 
8.4  per  cent. 

Elongation  of  inch  sections,  ''.06,  ''.05,  ".05,  ".05,  ".04,  ".13*,  ".06,  ".06, 
".04,  ".11. 
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No.  1637. 


Marks,  3. 

Total  length  of  specimen,  iS^. 

Length  of  stem,  9^'. 

Diameter  of  heads,  IJ". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  6'^ 


Applied  loadB. 

In  gauged  length. 

SeuHka. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Pounds. 

800 

4,000 

8,000 

12,000 

14,400 

15,200 

16,000 

18,800 

17,200 
17,600 
18,400 
19.200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
21,800 
25.600 
26,400 
27,200 
28, 000 
28,800 
29,600 
30,400 
31, 200 
82,000 
32,800 
33,600 
34, 400 
85, 200 

Pounds. 
1,000 
5,0C0 
10,000 
15,000 
18,000 
19,000 
20,000 

2L,000J 

21,500 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 

0. 

.0009 
.0019 
.0029 
.0036 
.0037 
.0039 
.0042) 
.00703 
.0094 
.0117 
.0157 
.0247 
.0428 
.0545 
.0658 
.0795 
.0930 
.1086 
.1265 
.1468 
.1680 
.1895 
.2150 
.2117 
.28 
.31 
.36 
.40 
.46 
.53 
.63 
.77 

1.10 

1.35 

Inch. 
0. 

InitlAlloiid. 
BlasticUniil 

Tenftile  strength. 

35.880    j        44,800 
0                      0 

—  22.5  per  cent. 

1 

Fractured  3J"  from  neck  of  specimen  and  1  J"  from  the  crack  in  the 
journal  at  the  base  of  the  fillet,  fracturing  on  the  side  of  the  crack 
towards  the  outer  end  of  the  journal. 

Previous  to  the  test  none  of  the  crack  which  was  in  the  journal  showed 
on  the  surface  of  the  specimen,  so  fine  was  the  crack ;  during  the  test, 
however,  the  metal  opened  at  the  crack  and  showed  its  extent  to  bo.  ".30 
long  and  ^^04  deep.  The  metal  below  this  crack  a  distance  of  about  ".05 
separated  during  the  test  with  a  fibrous  appearance. 

It  is  significant  that  notwithstanding  the  presence  of  the.  rupture  of 
the  metal  at  the  crack,  that  the  specimen  broke  at  another  place  away 
from  this  plane,  with  a  fair  tensile  strength,  thus  showing  that  the  metid 
of  the  axle  beyond  or  below  the  crack  in  the  journal  was  not  materially 
afiected  by  the  crack,  nor  by  the  causes  which  produced  the  crack. 

Diameter  at  fracture,  ".78.  Area,  .478  square  inch.  Contraction, 
40.2  per  cent. 

Blong'ation  of  inch  sections,  ".10,  ".12,  ".12,  ".16,  ".19,  ".41*,  ".36,  ".82. 


vp£,*-. 


ifSli 


c 


1 


^ 


« 
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TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 
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KUCK  BAB  TBHDBS  AXLB  HO.  5. 

Axle  taken  out  of  service  after  having  mn  197,290  miles. 
CoDtinaation  of  tests  of  mack-bar  tender  axles  ftom  Report  of  1886, 
page  1007,  and  subsequent  reports. 


No.  1604. 


Marks,  mb, 

Diamoter/rM29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10"'. 


In  ganged  leocth. 

Bamvks. 

TotaL 

Persqnare 
inch. 

Set 

Pound*. 
1,000 
5,000 
10,000 
1^000 
18,000 
20,000 
21,000 
21,600 
22,000 
22,600 
23,000 
33,500 
24,000 
25.060 
26,000 
27,000 
28.000 
29,000 
30,000 
81,000 
32.000 
33,000 
34,000 
36,000 
86,000 
37,000 
88,000 
30,000 
40,000 
41,000 
42,000- 
43,000 
44,000 
4^000 
46,000 
47,600 
47, 410 
41,200 
0 

Poundi. 
1,000 
6,000 
10,000 
15,000 
18,000 
20,000 
21,000 
21,600 
22,000 
22,600 
23,000 
23,500 
24,060 
25,000 
26.000 
27,000 
26.000 
20,000 
80,000 
31,000 
32,000 
83,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 

Inehs$, 
0. 

.0015 
.0085 

.0068 

.0073 

.0078 

.0086 

.0103 

.0128 

.0148 

.0106 

.0355 

.6616 

.0735 

.1075 

.1340 

.1600 

.1900 

.2226 

.2860 

.2920 

.33 

.38 

.42 

.47 

.5tJ 

Inch, 

0. 

Ol 

0. 

0. 

Initial  load. 

Xlaatiollidt 

Tensile  strength. 
Load  at  time  of  ruptnre. 
=  27.6  per  cent. 

.0001 

.0268 

42,000    1         .7n 
43, 004)                K» 

....!!;.;... 

44,000 
45,000 
46.000 
47.000 
47,410 

07 



1.12 
1.38 
1.70 
2.24 

0 

2.75 

Fractured  4'MO  from  neck,  or  7".^  from  outside  end  of  specimen. 
Appearance,  fibrous. 

Diameter  at  fracture,  ^^81.  Area,  .515  square  inch.  Contraction, 
48.5  per  cent. 

Elongation  of  inch  sections,  'M8,  'M9,  ''.21,  ''.25,  ".21,  ''.33,  ".26,  ".62% 
".35,  ".25. 

H.  Ex.  46 39 


610  TESTS  OF  IBON,  STEEL,  AND  OTHER  MATERIALS. 


^0.  1G05. 


Marks,  ^^ 
Diameter,  rM29. 
Sectional  area,  1  nqoare  inch. 
Ganged  length,  W. 


Applied  loftds. 

In  ganged  length. 

Bemarki. 

Total. 

Peraqnwe 
inch.- 

Elongation. 

Set. 

Poundit. 
1,000 
5,000 
10,000 
16,000 
18,000 
20.000 
20,600 
21,000 
21,500 
2S.000 
23.000 
24,000 
25,000 
28,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
86,000 
86,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
46.200 
0 

Poundi. 
1,000 
6,000 
10,000 
16,000 
18,000 
20,000 
20,600 
21000 
21,500 
22,000 
28.000 
24.000 
2»,000 
28.000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
88.000 
84,000 
36,000 
38,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46.200 
0 

Inches. 
0. 

.0018 
.0032 
.0048 
.0090 
.0087 
0078 

Inch. 
0. 

0. 
0. 
0. 
0. 
.0001 

Initial  load. 
ElasUc  limit. 

0147 

.0212 

.0245 

.0368 

.0656 

.0870 

.1160 

.1380 

.1000 

.1900 

.2200 

.2520 

.2880 

.3285 

.87 

.42 

.47 

.52 

.58 

.04 

.74 

.84 

.97 

L12 

1.86 

L74 

&15 

8.66 

.0796 

=  25.5  per  cent. 

Fractured  7".60  from  neck,  or  10''.60  from  outside  end  of  specimen. 
Appearance,  fibrons. 

Diameter  at  fracture,  ".85.  Area,  .567  square  inch.  Contraction, 
43.3  per  cent. 

Elongation  of  inch  sections,  'M8,  'M9,  ".21,  ".26,  ".74»,  ",16,  ".24, 
''.20,  ".21,  ".17; 


T£STS   OF  IfiON;  HTEEL,  AND  OTHER   MATERIALS. 

No.  I(i06. 
Marks,  >*f» 
Diameter, 'l'M29. 
Sectional  area,  1  sqaare  inch. 
Oaaged  length,  lO'^ 
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Applied  loads. 

lo  gauged  length. 

Bemarks. 

Total. 

Pot  sqaare 
inch. 

Poundt. 
1,000 
5,000 
16.000 
15.000 
18,000 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
28,000 
23,500 
2«,000 
25.000 
26.000 
27,000 
28.000 
29.000 
30.000 
31,000 
32,000 
33,000 

Elongation. 

Set. 

Pound». 
1,000 
5,000 
10.000 
15,000 
18,000 
20.000 
20,500 
21,000 
21,500 
22,000 

Inckei. 
0. 

.0016 
.0033 
.0051 
.0061 
.0068 
.0072 
.0076 
.0080 
.0689 
.0120 
.0108 
.0246 
.0284 
.0460 
.0675 
.6960 
.1275 
.1500 
.1826 
.2160 
.2470 
.2810 

JndL 
0. 
0. 
0. 
0. 

Initial  load. 

Slastio  limit 

• 

=24.1  percent 

.0001 

32,500 

2),  000 

23,500 
24.000 
25.000 
26,000 
27,000 
28.000 
29,000 
30.000 
81,000 
32,000 
33.000 
34.000 
3^000 
36,000 
37,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

.0373 

34,000    1          .33 
35,000    ;          .36 
36,000    !          .41 
87,000    1     .    .46 
38,000               51 

, 

39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
46,300 
0 

.58 

.67 

.73 

.82 

.94 

1.10 

1.29 

1.72 

2.07 

2.41 

46,000 

46.300 

0 

Fractured  6'MO  from  neck,  or  12^'  from  ontside  end  of  specimen. 
Appearance,  fibrous. 

Diameter  at  fracture,  '^90.  Area,  .636  square  inch.  Contraction, 
^.4  per  cent. 

Elongation  of  inch  sections,  'M9,  'M8,  'M6,  ''.22,  ".23,  ''.26,  ".49*, 
".27,  ".23,  ".18. 


612  TEttTS   OF   IRON,  STEEL,  AND   OTHEtt   MATEKIALS. 

No.  1607. 
Marks,  ^» 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  W. 


InKaagedlenicth. 

BMDUkS. 

Total. 

Per square 
inon. 

Elonsfttion. 

Set 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
21.000 
21,600 
22,000 
22,500 
23.000 
23,500 
24.000 
24,600 
25.000 
25,500 
28,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36.000 
37.000 
38,000 
39,0C0 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
4tf.000 
46,090 
30.200 
0 

Pounds. 
1,000 
5,000 
10.000 
16,000 
90.000 
21.000 
Sl.bOO 
23.000 
22,500 
28,000 
23,500 
24,000 
24.500 
25.000 
25,500 
26,000 
27.000 
28,000 
29,000 
30,000 
31.000 
32,000 
33.000 
34.000 
36,000 
36,000 
37,000 
38,000 
89,000 
40.000 
41.000 
42.000 
43.000 
44,000 
46.000 
46,000 
46,090 

JnehM, 

0. 

.0015 
.0034 
.0051 
.0060 
.0071 
.0074 
.0076 
.0079 
.0081 
.0084 
.0088 
.0092 
.0110 
.0154 
.0220 
.0430 
.0824 
.1067 
.3290 
.1615 
.1900 
.2250 
.2840 
.31 
.36 
.41 
.47 
.63 
.60 
.68 
.78 
.90 

1.08 

1.82 

1.88 

2.07 

Inch, 
0. 
0. 
0. 

a 

.0001 

Initial  loed. 
SImUc  limit. 

Tensile  strength. 
Load  at  time  of  raptore. 
=25.0  per  cent. 

.0080 

.......  .. 

0 

2.66 

Fractured  4''.70  from  neck.    Appearance,  flbrons. 

Diameter  at  fracture,  '\79.  Area,  .490  square  inch.  Contraction, 
51.0  per  cent. 

Elongation  of  inch  sections,  <M5,  ''.20,  ".63»,  ''.36,  "^,  ".20,  ".19, 
".20,  ".22,  ".18. 


T£STS   OF   IRON,  ST££L,  AND   OTHEB   MAT£SIALS. 
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No.  1G08. 


Marks,  ^b. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  IC'. 


Appltod  loads. 

In  ganced  length. 

Benarka. 

Total. 

Peraqnare 

Set. 

Poundt, 
1,000 
6,000 
10,000 
16,000 
21,000 
20,600 
21,000 
21,600 
22,000 
22,500 
28,000 
28.600 
21»000 
24,600 
25,000 

27,000 

28,000 
29,000 
30,000 
81,000 
82,000 
88,000 
84,000 
86,000 
86.000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,980 
0 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
20,600 
21,000 
21,600 
22.000 
22,600 
28,000 
23,500 
24,000 
24,500 
26,000 
26,000 
27,000 
28,0«0 
29,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
44.980 

Inehtt. 

0. 

.0014 
.0033 
.0060 
.0069 
.0071 
.0075 
.0077 
.0080 
.0083 
.0086 
.0090 
.0100 
.0296 
.0872 
.0616 
.0820 
.1060 
.1340 
.1640 
.1975 
.2350 
.2650 
.3026 
.36 
.41 
.46 
.51 
.59 
.69 
.78 
.00 

1.07 

1.29 

1.98 

2.30 

Inch. 
0. 
0. 
0. 
0. 
.0001 

loitialload. 
Blasttoyait. 

Tenaile  atrength. 
»  28.0  per  oent 

.0287 

Fractnred  4f'  from  neck.  Appearance,  fibrous. 

Diameter  at  fracture,  ^^80.  Area,  .503  square  inch.  Gontraction, 
49.7  per  cent 

Elongation  of  inch  sections,  "J20y  ''M,  ".5Tj  ''M.  ".20,  'M7,  'M6,  ".14, 
'M4,  'M3. 


614  TESTS  OF  IROK,    STEEL^    AND   OTHER  KATEfilALS. 


No.  1009. 
Marks,  ^^ 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Ganged  length,  W. 


AppUed  loiida. 

In  gMiged  length. 

TotiO. 

Persoaare 

Inehst. 

0. 

.0015 
.0084 
.0060 
.0069 
.0071 
.0978 
.0075 
.0077 
.0079 
.0082 
.0084 
.0086 
.0089 
.0092 
.0108 
.0168 
.0227 
.0358 
.0480 
.0736 
.1099 
.1870 
.1640 
.1990 
.2880 
.2780 
.88 
.88 
.42 
.48 
.58 
.62 
.71 
.81 
.96 

1.17 

L47 

1.78 

2.09 

Set. 

Ramarka. 

! 

Poundt. 
1,000 
8^000 
10,000 
16,000 
20.000 
20,600 
21.000 
21,500 
22,000 
22.500 

24,000 

Pounds. 
1,000 

^ooo 

10,000 
15,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
28,000 
28,600 
24,000 
24,500 
25.000 
26.600 
26,000 
26,600 
27,000 
28,000 
29,000 
80,000 
81.000 
82.000 
88,000 
84.000 
85,000 
36.000 
37,000 
38,000 
89,000 
40,000 
41,000 
42.000 
48,000 
44,000 
46,000 
46,000 

Inch. 
0. 
0. 
0. 
0. 
.0001 

InltUdlMid. 

1 

J 

' 

1 

24.600 
25,000 
25,500 
28,000 
26,500 
27,000 
28,000 
29,000 
80,000 
81,000 
88,000 
88,000 
84,  COO 
85,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 

.0008 

BlMtlollmlt 

Tcmtae  stEVUsth. 
s20.9peroflnl 

Fractured  4^^5  from  neck.    Appearance,  fibrous. 

Diameter  at  fracture,  ''.83.  Area,  .541  square  inch.  Oontraction, 
45.9  per  cent. 

Elongation  of  inch  flections,  'M3,  M2,  'M3,  'M4,'M6,'M7,  ''.27,  ''.67», 
".23,  Ma 


TESTS   OP   IKON,  STEEL,  AND   OTHER   MATERIALS. 

Nq.  IMO. 
Marts,  MB, 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  lO"'. 
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Applied  loads. 

In  giiig«d  length. 

Bemarka. 

Total. 

Feraqoare 
inob. 

Elongation. 

Set. 

P&undt. 
1,000 
6,000 
10.000 
16,000 
18,000 
20,000 
20,600 
21,000 
21,500 
22,000 
82,600 
23.000 
24,000 
85,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82.000 
88,000 
84,000 
86,000 
30,000 
87,000 
88.000 
89.000 
40.000 
41.000 
42,000 
48,000 
44,000 
46.000 
40,000 
47.000 
47,090 

Pounds. 
1,000 
6,000 
10,000 
15,000 
18,000 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
28,000 
24.000 
26,000 
26,000 
27,000 
28,000 
89.000 
80.000 
81,000 
82.000 
88.000 
34,000 
36,000 
80,000 
37,000 
88.000 
89^000 
40,000 
41.000 
43,000 
43.000 

Sooo 

46^000 

40, 000 

47.000 

47,090 

0 

JnchM. 

0. 

.0016 
.0034 
.0060 
.0001 
.0009 
.0074 
.0077 
.0087 
.0110 
.0142 
.0198 
.0276 
.0610 
.0700 
.0970 
.1210 
.1470 
.1776 
.2050 
.8375 
.8780 
.8185 
.86 
.41 
.40 
.60 
.56 
.08 
.70 
.70 
.90 

1.03 

1.19 

1.41 

1.91 

8.16 

2.40 

0. 
0. 
0. 
0. 

Initial  load. 
Elaatio  limit 

Tensfle  strength. 
=24.0  per  cent. 

.0002 

.0426 



............ 

. 

Fractared  6^^60  firom  neck,  or  ll'^35  fW>m  outside  end  of  specimen. 
Appearance,  fibrons,  seamy;  trace  of  granulation. 

Diameter  at  fracture,  '^88.  Area,  .008  square  inch.  Contraction, 
39.2  per  cent. 

Elongation  of  inch  sections,  'M9,  ''.21,  ".22,  ''.20,  ".25,  ".47*,  ".34, 
".20,  ".19,  ".19. 
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TESTS   OP   IRON,    8TEEU    AND    OTHER   MATERIALS. 


Marks,  ^^ 
Diameter,  l'M29. 
Seetional  area,  1  square  inch. 
Gauged  length,  10''. 


No,  1611. 


Applied  loadn. 


Total. 


Foundt. 
1,000 
8,000 
10,000 
16,000 
18,000 
30,000 
20,600 
21,000 
21.500 
22,000 
22,500 
23,000 
24,000 
25,000 
28,000 
27,000 
2R,000 
29.000 
30,000 
31,000 
32.000 
33,000 
34,000 
35.000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.  OU) 
45,000 
46.920 
0 


Fractured  2"  from  neck,  or  15".75  from  outside  end  of  specimen.  Ap- 
pearance, fibrous. 

Diameter  at  fracture,  ".89.  Area,  .622  square  inch.  Contraction, 
37.8  per  cent. 

Elongation  of  inch  sections,  'M5,  ".16,  ".16,  ".20,  ".21,  ''.25,  ".24,  ".23, 
".26,  ".54*. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
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No.  1612. 


Marks,  ^cf ' 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  W. 


AppUed  loads. 

In  g«aced  length. 

Bemarka. 

TotaL 

Poundt. 
1,000 
6,000 
10,000 
15,000 
18,000 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82.000 
33,000 
84,000 
35,000 
36,000 
87.000 
38,000 
38,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46.000 
46,000 
46,290 

Per square 
ino^. 

Set 

Potmdff. 
1.000 
5.000 
10,000 
15.000 
18,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22.600 
23,000 
24,000 
25,000 
28,000 
27.000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
84,000 
85.000 
36,000 
87,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
46.000 
46,000 
46,290 
0 

InehM. 

0. 

.0015 
.0083 
.0061 
.0061 
.0069 
.0072 
.0076 
.0080 
.0099 
.0148 
.0218 
.0290 
.0486 
.0687 
.0905 
.1205 
.1448 
.1717 
.2040 
.2840 
.2680 
.3090 
.3480 
.41 
.46 
.51 
.58 
.62 
.71 
.81 
.91 

1.04 

1.26 

1.65 

1.90 

2.27 

Ineh, 
0. 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 
=22.7  per  cent. 

.0388 



Fractnred  6''.6  from  neck,  or  9'',5  from  ontsideend  of  specimen.  Ap- 
pearance, fibrons. 

Diameter  at  fracture, '^88.  Area,  .608  square  inch.  Gontraotion,  39.2 
percent 

Elongation  of  inch  sections,  M4,  'Mi,  ".16,  ''.22,  ".53*,  ''.29,  ".21, 
".20,  ".19,  ".20. 
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TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 


MTTCK-BAB  TEHDEE  AXLE  HO.  6. 

Taken  iix>m  tender  truck  of  engine  No.  103,  Boston  and  Albany  Bail- 
roady  after  having  run  271,702  miles. 

This  axle  was  taken  out  of  service  on  account  of  the  journal,  end  B, 
having  been  overheated.  The  axle  was  found  hot  (said  to  show  color) 
after  a  run  of  20  miles  on  the  day  of  overheating ;  it  was  then  cooled 
with  water  and  run  an  additional  20  miles,  which  caused  further  heating. 
After  the  second  heating  the  axle  cooled  in  place  without  water. 

Before  cutting  into  specimens  the  axle  was  mounted  on  bearings  at 
the  wheel  seats,  and  revolved  to  ascertain  the  amount  the  journals  were 
out  of  line. 

Journal  B  was  found  to  run  out  of  line  'MO,  measured  at  the  outer  end, 
and  journal  A  about  '^05.  The  bends  were  apparently  at  the  inner  ends 
of  the  journals. 

In  addition  to  the  tensile  specimens,  disks  A  and  B  were  examined 
for  the  presence  of  internal  strains  in  the  metal  near  the  surface  of  the 
journals.  When  the  rings  were  detached  from  the  outside  of  these 
disks  there  were  internal  strains  released,  as  shown  by  the  ellipticity 
acquired. 

In  disk  B  the  mean  diameters  show  that  a  very  slight  compressive 
strain  existed  in  the  outside  metal  as  a  whole ;  the  metal  of  disk  A 
showed  a  condition  of  more  intense  strain. 

Two  specimens  for  endurance  tests  were  taken  from  the  middle 
of  the  axle.  The  results  of  these  tests  appear  under  their  appropriate 
heading. 

Sketch  of  detached  ring^  diameters  1  to  4  measured^  to  determine  internal 

strains. 


Disks  are  each  about  V  long. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS         619 
DISK  A. 

Exterior  diameter,  3''.625. 


SoT&oe  diftmeten. 

1 

9 

3 

4 

ICeui. 

Ring  detached 

Jnekst, 
8.4788 
8.4786 

3.4729 
8.4726 

Inehet. 
3.4730 
8.4788 

InehM. 
3.4742 
8.47&5 

Inehet, 
a  4741 
8.4746 

+.0003 

-.0003 

4-.  0008 

+.0013 

+.0006 

DISK  B, 


Exterior  diameter,  ^"JS65. 


Snrftoe  diameters. 

1 

9 

S 

4 

Hean. 

nnfdfttMDwl       

Inehet. 
8.4242 
8.4238 

InehBM. 
8.4208 
3.4304 

3.4277 
3.4281 

Indtet. 

3.4268 
8.4268 

3. 427125 
3.427150 

-.0004 

+.0006 

+.0004 

-.0006 

+.000025 

620  TESTS   OF    IRON;    STEEL,    AND   OTHER   MATERIALS. 

No,  2087. 
Mark,  A. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  aoaare 
inch. 

£longation. 

Set. 

Pounds. 
500 
2,500 
5,000 
7.600 
10,000 

10,600 

11,000 
11,500 
12,000 
12,500 
13,000 
13,600 
14,000 
14.500 
15.000 
15,600 
16,000 
16,  .WO 
17.000 
17,600 
18,000 
18,600 
19,000 
19.600 
20.000 
20,500 
21,000 
21,500 
22,000 
22.500 
22,620 
0 

Pounds. 

1.000 

6,000 

10,000 

16,000 

20,000 

21. 000 1 

22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
81,000 
32,000 
83,000 
34,000 
35,000 
3U,000 
37,000 
3%  000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,240 
0 

Indus. 

0. 

.0012 
.0029 
.0047 
.0065 
.0075  J 
.00965 
.0120 
.0230 
.0380 
.0600 
.0800 
.1140 
.1405 
.17 
.21 
.28 
.27 
.30 
.34 
.88 
.43 
.48 
.54 
.61 
.68 
.76 
.88 

1.00 

1.22 

1.64 

LOO 

2.03 

Inch. 
0. 

Initial  load. 
Slastio  limit. 

Tensile  strength. 
=  20.3  per  cent. 

0. 
.0001 

Fractured  5^"  from  neck.    Appearance,  fibrous. 

Diameter  at  fracture,  '^66.  Area,  .342  square  inch.  Contraction, 
31.6  per  cent 

Elongation  of  inch  sections,  "AS,  'M5,  'M7,'M9,  ''.20,  ''.42»,  ".23,  ''.22, 
".18,  ".14. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2088. 
Mark,  A. 
Diameter,  ''.TOS. 
Sectional  ai^a,  .50  sqaare  inch. 
Ganged  le^gth,  10^'. 
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In  gMiged  leagtii. 

Benrnks. 

Totia. 

Peraqiuure 
inch. 

Set. 

Patmdt. 
500 
2,600 
5,010 
7,500 
10,000 
10.500 
11,000 
11,500 
12.000 
12,500 
18,000 
13,500 
U,000 
14,500 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 

Pound$, 
1,000 
8^000 
10,000 
15,000 
20,000 
21,000 
22,000 
23.000 
24,000 
26,000 
26^000 
27,000 
28,000 
28,000 
30,000 
31,000 
32,000 
33,000 
84,000 
36,000 
30.000 
87,000 
38^000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
40.000 
46,580 

Jnclu9. 

0. 

.0000 
.0024 
.0037 
.0055 
.0008 
.0084 
.0125 
.0217 
.0338 
.0620 
.0036 
.1160 
.1420 
.17 
.20 
.28 
•   .27 
.31 
.86 
.80 
.43 
.48 
.64 
.60 
.70 
.78 
.87 
.07 

1.18 

L40 

1.82 

2.19 

Inch. 
0. 

Initial  load. 
BlMtloUmlk 

Bested  8  minatoi. 

TeoBUestiength. 
=  21.9  per  oenti 

Fractured  3^'  from  neck.    Appearance,  fibrons. 

Diameter  at  fractnre,  '^58.  Area,  .264  square  inch.  Contraction, 
47.2  per  cent. 

Elongation  of  inch  sections,  'M3,  ".14,  'M6,  'M7,  'MS,  'M8,  '^22, 
''.54»,  ''.29,  M9. 


622  TESTS   OF   I&ON,    STKEL,    AND   OTHER  MATEEIALS. 

No.  2080. 

Mark,  A. 

Diameter,  ".798. 

Sectional  area,  .50  square  iuch. 

Bapid  test. 

Tensile  strength,  23,600  poand6=47,200  pounds  per  square  inch. 

Fractured  3^.75  from  neck.    Api>earance,  fibrous. 

Diameter  at  fracture,  '^59.  Area,  .273  square  inch.  Contraction, 
45.4  per  cent. 

Elongation  in  10  inches,  2^^42=24.2  per  cent. 

Elongation  of  inch  sections,  ".15,  ".16,  ".18,  ".19,  ".21,  ".26,  ".26,  ".62*, 
".27,  ",22. 

The  time  of  making  this  test  was  15  seconds  in  reaching  the  maxi- 
mum stress ;  10  seconds  later,  25  seconds  in  all,  the  bar  fractured. 

No.  2093. 
Mark,  G. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loftda. 

In  j^auged  length. 

Remarks. 

TotAl. 

Per  square 
inch. 

Elongation. 

0. 

.0012 
.0031 
.0049 
.0066 
.0069 
.0074 
.0078 
.0082 
.0080 
.0096 
.0115 
.0280 
.0580 
.0835 
.1090 
.1400 
.18 
.21 
.26 
.29 
.33 
.38 
.43 
.49 
.66 
.66 
.74 
.88 

1.02 

1.23 

1.62 

1.93 

2.47 

Set. 

Pounds. 
1,000 
5,000 
10.000 
15.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
.32.000 
33,000 
34.000 
35,000 
30,000 
37,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
47.260 
0 

Poundt. 
1,000 
5,000 
10,000  • 
15.000 
20,  COO 
21,000 
22,000 
23.000 
24.000 
25.000 
26, 000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.  OM) 
35,000 
30. 000 
37,000 
38.000 
39,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
47.260 
0 

Inch. 
0. 

Initial  load. 
EUuitie  limit. 

=24.7  per  cent 

0. 

.0010 

?.. 

Fractured  5J"  from    neck.    Appearance,  fibrous. 

Diameter  at  fracture,  ".82.  Area,  .528  square  inch.  Contraction, 
47.2  per  cent. 

Elongation  of  inch  sections,  ".19,  ".19,  ".20,  ".20,  ".21,  ".25,  ".64», 
".25,  ".18,  ".16. 


TESTS   OF   IRON,    STEEL,    AND   OTHEA   MATERIALS. 

No.  2090. 
Mark,  B. 
Diameter,  ".798, 
Sectional  area,  .50  square  inch. 
Gauged  length,  10^^ 
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A.ppUedloadii. 

In  gauged  length. 

Kwnarta. 

Total. 

PersquAre 
iDCh. 

Elongation. 

Set. 

Pound*. 
500 
2,600 
5,000 
7.500 
10,000 
10,600 
11,000 
11.600 
12,000 
12,500 
13,000 
18,500 
14,000 
14,500 
15,000 
15,500 
1«,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
£;240 
0 

PoundM. 
1,000 
5.000 
10,000 
16,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
81,000 
32.000 
88,000 
34,000 
85^000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
46,480 
0 

Inehu. 

0. 

.0010 
.0027 
.0045 
.0064 
.0070 
.0105 
.0134 
.0208 
.0345 
.0562 
.0775 
.0980 
.1240 
.1540 
.19 
.21 
.25 
.28 
.81 
.36 
.41 
.46 
.52 
.68 
.68 
.75 
.85 
.97 

1.12 

L26 

1.70 

1.95 

InOi. 
0. 

Initial  load 
=:  19.5  percent. 

.0005 



Fractnred  &'  from  neck.    Appearance,  fibrous. 
Diameter  at  iVacture,  "M.    Area,  .322  square  inch.    Contraction, 
35.6  per  cent. 
Elongation  of  inch   sections,  'M4,  'M6,  'M7,  ".19,  ".20,  ".46»,  ".26, 

".16,  ".13,  "aa 


624  TESTS   OF   IKON,    STEEL,    AND   OTHER  MATEBIALS. 

No.  2091. 
Mark,  B. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  lO''. 


Applied  loads. 

In  gtagod  iMigth. 

BMurka. 

Total. 

PersaoAre 

Elongation. 

Sot. 

Pounds. 
500 
2,500 
.^000 
7,500 
9,000 
9.300 
10,000 
10,500 
11,000 
11,500 
12,000 
12,500 
13,000 
13,  iHK) 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19. 000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 

23,000 

0 

Pounds. 
1.000 
5,000 
10,000 
15,000 
18,000 
19,000 
20,000 
21,000 
22, 000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 

46,000j 

Jnekss. 
0. 

.00X3 
.0031 
.0048 
.0060 
.0064 
.0071 
.0118 
.0160 
.0256 
.0386 
.0560 
.0860 
.1100 
.1880 
.17 
.19 
.22 
.26 
.29 
.33 
.86 
.40 
.46 
.50 
.58 
.65 
.72 
.82 
.90 
1.08 
1.26 
1.00^ 
L715 
2.00 

0. 

Initial  kMd. 
Blaalto  limit. 

Tensile  strength. 
=  20.0  per  oent 

0. 

.0010 

Fractured  ".55  from  neck.    Appearance,  fibrous. 

Diameter  at  fracture,  ".62.  Area,  .302  square  inch.  Contraction,  39.6 
per  cent. 

Elongation  of  inch  sections,  ".12,  ".16,  ".17,  ".18,  ".48»,  "^,  ".19,  ".17, 
".15,  ".14. 

No.  2092. 

Mark,  B. 

Diameter,  ".798. 

iSectional  area,  .50  square  inch. 

Rapid  test. 

Tensile  strength,  23,550  pounds=  47,100  pounds  per  square  inch. 

Fractured  5".4  from  neck.    Appearance,  fibrous,  seamy. 

Diameter  at  fracture,  ".63.  Area,  .312  square  inch.  Contraction, 
37.6  per  cent. 

Elongation  in  10  inches,  1".92=19.2  per  cent. 

Elongation  of  inch  sections,  ".13,  ".16,  ".16,  ".18,  ".23,  ".49»,  ".19,  "^6, 
".13,  ".09. 

The  time  of  making  this  test  was  about  15  seconds  in  reaching  the 
maximum  stress,  rupture  occurring  about  6  seconds  later. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1647. 
Mark  1. 

Diameter,  1",129. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  10". 
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Applied  loads. 


Totel. 


Povndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
44),  000 
40,500 
41,000 
41,600 
42,000 
42,600 
43,000 
43,500 
44,000 
44^500 
45,000 
46,500 
40,000 
43,000 

48,500 
44.000 
44,500 
45,.000 
45,500 
40,000 
46.500 
47,000 
48.000 
40,000 
50,000 
51,000 
52.000 
53,000 
64.000 
56,000 
5H,000 
58,000 
60.000 
62.000 
64,000 
66,000 
08,000 
70,000 
72.000 
74,000 
78.000 
78.000 
80.000 
H2,000 
84,000 
86,000 
88,000 
80,000 
90.000 
91.000 
91.100 
0 


PerMOAK 
inooL 


Elongation.        Set. 


Paundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
40,000 
40,600 
41.000 
41,500 
42,000 
43,500 
43,000 
43,500 
44.000 
44,500 
45,000 
45,500 
46,000 

43,0005 

43,500 
44,000 
44.600 
45.000 
45.50() 
46.000 
46,500 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89.000 
00,000 
91,000 
91,100 
0 


In  ganged  length. 


0. 

.0013 
.0029 
.0047 
.0063 


.0113 
.0129 
.0180 
.0182 
.0133 
.0136 
.0187 
.0189 
.0141 
.0142 
.0145 
.0147 
.0150 
.0152 
.0240 
.0273 
.0302 
.0387 
.0405 
.0500 
.0524 
.0563 
.0583 
.0624 
.0680 
.0600 
.0075 
.1122 
.1190 
.1202 
.14 
.15 
.16 
.18 
.105 
.21 
.225 
.25 
.28 
.30 
.32 
.30 
.89 
.42 
.47 
.52 
.58 
.67 
.78 
.86 
.06 
1.09 
1.16 
1.10 


Indi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.0001 


Benuyrks. 


Initial  load. 


Blaatio  limil. 


'TeDBlleatrengtli. 
=  11.0  per  cent. 


Broke  outside  the  ganged  len^rtli  at  neck  of  specimen.    Appearance, 
flue  granular,  radiating  from  a  sUky  center.  .    ,.     ^    *     4.„„ 

Diameter  at  fracture,  ".91.    Area,  .050  square  inch.   Contraction, 

^^Elo^ga«on"of  inch  sections.  ".08,  ".10,  ".10,  ".10,  ".11,  ".12,  ".12.. 
".1»,  ".11,  ".13. 

H.  Ex.  46 40 
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TESTS   OP   IKON,    STEEL,    AND    OTHER   MATERIALS. 
No.  1648. 


Mark,  1. 

Diameter,  1".129. 
Sectional  area,  1  Bouare  iuch. 
Gauged  length,  lO'A 


Applied  loads. 


Total. 


Persouare 
Incn. 


In  icaaged  length. 


Elongation.        Set 


Pounds, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 

38,500 

39.000 
30,500 
40,000 
40.500 
41,000 
41.500 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
46,000 
46,500 
47,000 
47,500 
48,000 
49.000 
50,000 
51,000 
52,000 
r)3,000 
54,  COO 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,600 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,600 
81, 30O 
0 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 

88,50o5 

39,000 
89,600 
40,000 
40,500 
41,000 
41,500 
42,000 
48,000 
44,000 
45.000 
46.000 
47,000 
46,000 
46,500 
47,000 
47.500 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,600 


Inchtui. 
0. 

.0018 
.0030 
.0046 
.0064 
.0081 
.0007 
.0114 
.0125; 
.0182< 
.0190 
.0194 


.0211 

.0218 

.0225 

.0238 

.0254 

.0272 

.0287 

.0675 

.0765 

.0803 

.0832 

.0865 

.0940 

.1020 

.1162 

.1241 

.1320 

.1375 

.145 

.16 

.17 

.185 

.205 

.22 

.24 

.27 

.30 

.32 

.36 

.39 

.42 

.47 

.52 

.60 

.68 

.80 

.92 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial 


BUtftio  limit 


1.01 


Tensile  strength. 
Load  at  time  of  rupture. 
=  10.1  per  cent. 


Appearance  of  fnicture,  granular,  radiating  from  dull  eccentric  spot 
Diameter  at  fracture,  ''.91.     Area,  .650  square  inch.     Gontra-ction 

35.0  per  cent. 
Elongation  of  iuch  sections,  ".2T,  ".19,  ".07,  ".08,  ".06,  ".08,  ".07,  ".06 

",07,  ".06, 
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^o.  1649. 
Mark,  1. 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Oauged  length,  10'^ 


627 


Applied  loads. 


Total. 


Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
90,000 
35,000 
36,000 
37.000 
37,500 

38.000 

38,500 
30,000 
40,000 
41,000 
43,000 
43,000 
44,000 
45,000 
40,000 
43,400 
44.000 
44»500 
45,000 
40,000 
47.000 
48,000 
40,000 
60,000 
61.000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82,000 
84.000 
86.000 
87,000 
87,160 
0 


PerMuare 
inoii. 


Poundt. 

0 

5,000 
10,000 
15.000 
20.000 
25,000 
30.000 
35,000 
36,000 
37,000 
87,500 

38.0005 

88.500 
39^000 
40.000 
41.000 
42,000 
43,000 
44.000 
45.000 
46,000 
43,400 
44.000 
44,600 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
58.000 
64,000 
56,000 
58.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
73.000 
74,000 
76.000 
78,000 
80. 000 
82,000 
84,000 
86,000 
87,000 
87,160 
0 


In  gaofced  lenieth. 


EloDgatlon.        Set 


Inek. 

0. 

.0012 
.0030 
.0046 
.0068 
.0081 
.0007 
.0114 
.0117 
.0121 
.0123 
.0157 
.0177 
.0182 
.0188 
.0198 
.0218 
.0226 
.0241 
.0257 
.0272 
.0288 
.0381 
.0421 
.0450 
.0540 
.0650 
.0735 
.0803 
.0070 
.1100 
.1166 
.1240 
.1317 
.15 
.17 
.186 
.20 
.22 
.34 
.27 
.29 
.81 
.34 
.87 
.41 
.46 
.50 
.66 
.63 
.73 
.83 
.88 
.08 


0. 

0. 
0. 
0. 
0. 
0. 

a 

0. 


Bemarka 


Initial  load. 


ElastloHBil. 


Tensile  strength. 
=  9.8  per  cent. 


Appearance  of  fracture,  granalar,  radiating  firoin  a  dall  eccentric  spot. 

Diameter  at  fracture,  "M.  Area,  .650  square  inch.  Oontraction,  %.0 
percent. 

Elongation  of  inch  sections,  ".06,  ".06,  ''.06,  ".06,  ".07,  ".07,  ".08,  ".07, 
"02,  ".33». 
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No.  1660. 
Marks,  2.  ' 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  1(K'. 


Inffftiicodl«ngtlu 

^ 

TotaL 

Perwnure 

Set 

PlMMldt. 

1.000 
5,000 
10,000 
15.000 
20,000 
26.000 
80.000 
35.000 
86,000 
37,000 
38,000 
88.600 
88,000 
38.600 
30,000 
89,600 
40,0C0 
41,000 
42,000 
43,000 
44.000 
44.600 
46,000 
46.000 
47,000 
48.000 
40,000 
60,000 
51,000 
62,000 
53,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
88,960 
0 

Poundt. 
1,000 
5^000 
10.000 
.16,000 
20.000 
25,000 
80,000 
85,000 
86,000 
87.000 
88,000 
88.600 
38.000 
88,600 
80.000 
38,500 
40,000 
41.000 
42,000 
49,000 
44,000 
44,500 
46.000 
46,000 
47,000 
48,000 
42,000 
60,000 
51,000 
62  000 
58.000 
54,000 
56,000 
68,000 
60.000 
62,000 
64,000 
60,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,006 
82,006 
84,000 
86,000 
88,000 

0. 

.0014 
.0031 
.0048 
.0067 
.0068 
.0100 
.0116 
.0118 
.0123 
.0127 
.0148 
.0106 
.0168 
.0171 
.0174 
.0180 
.0188 
.0200 
.0211 
.0224 
.0252 
.0360 
.0462 
.0668 
.0722 
.0780 
.0846 

:ir 

.18 

.15 

.17 

.10 

.206 

.22 

.24 

.27 

.20 

.32 

.34 

.87 

.41 

.45 

.50 

.56 

.65 

.78 

.78 

Inek. 

t 

0. 
0. 
0. 
0. 
0. 
.0001 

IbMaIIoM. 
Bbwtto  limit 

TeDBlle  strengUi. 
=7.8  per  cent 

t.. 

Appearance  of  fracture,  granular,  radiating  from  a  dull  silky  spc' 
near  the  circumference. 

Diameter  at  fracture,  ^'.00.    Area,  .770  square  inch.    Oontractioi 
23.0  per  cent. 

Elongation  of  inch  sections,  ''.06,  ".06,  ''.05,  ".06,  ".06,  ".06,  ".« 
".06,".06,".21»^ 


J 
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Ciil) 


No.  1661. 


Marks,  2. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  1(V^ 


Applied  loAdfl. 


Total. 


Pounds. 
1,000 
S,000 
10,000 
15^  MO 
20.000 
2S,000 
30,000 
86,000 
86,000 
87,000 

37,800 

38,000 
88,000 
40,000 
41,000 
42,000 
48.000 
44.000 

45^000 

40,000 
47,000 
48.000 
40,000 
60,000 
61,000 
62,000 
88,000 
64.000 
66.000 
58,000 
00,000 
62.000 
04.000 
06.000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
87,000 
88,000 
88.200 
0 


PerMmare 
incii. 


Poundt. 
1,000 
6,000 
10,000 
16,000 
20.000 
26,000 
30.000 
86,000 
80,000 
87,000 

37.600J 

88,000 
89,000 
40.000 
41,000 
42,000 
48,000 
44,000 

46,0005 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
58,000 
64,000 
66.000 
66,000 
60.000 
62,000 
64,000 
06,000 
68,000 
70,000 
72.000 
74,000 
78;  000 
78,000 
80,000 
82,000 
84,000 
86.000 
87,000 
88.000 
88.200 
0 


In  gMig«d  length. 


Slongation, 


iMh. 

0. 

.0018 
.0080 
.0040 
.0066 
.0083 
.0100 
.0116 
.0120 
.0128 
.0126 
.0170 
.0183 
.0106 
.0217 
.0238 
.0260 
.0268 


.0600 

.0660 

.0718 

.0776 

.0886 

.0002 

.0068 

.1040 

.1107 

.12 

.13 

.16 

.18 

.20 

.21 

.22 

.25 

.28 

.30 

.33 

.37 

.40 

.43 

.48 

.54 

.61 

.68 

.76 

.82 

.87 


Set. 


a 

0. 
0. 
0. 
0. 
0. 
0. 
.0001 


Remarks. 


Initial  load. 


Elastic  Umtt. 


Tensile  strength. 
=8.7percenC 


Appearance  of  fracture,  granular,  radiating  from  a  dull  silky  8}K>t  at 
the  circumference. 

Diameter  at  fracture,  ".98.  Area,  .764  square  inch.  Contraction, 
24.6  per  cent. 

Elongation  of  inch  sections,  ''.06,  ''.06,  ".05,  ".06,  ".07,  ".07,  ".05, 
".05,  ".19*,  ".21». 
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Marks,  2. 
Diameter,  l'M29. 
Sectional  area,  1  square  inclij 
Gauged  lengtb,  W. 


No.  1652. 


Applied  loads. 


la  saoged  length. 


TotoL 


PouTidg. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30,000 
3.5,000 
36,000 
3«.«00 
37.000 
37,500 
88,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
45,500 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52.000 
5.%  000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,.  000 
70,000 
72,000 
74.000 
76.000 
78.000 
8(1,000 
82.000 
84.  (KM) 
86,000 
88,000 
89.000 
89,120 
0 


Per  square 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
36^800 
37,000 
87,500 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,500 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82.  (HH) 
84,000 
80.000 
88.000 
89,000 
89,120 
0 


Elongation. 


Ineh, 

0. 

.0013 
.0030 
.0047 
.0064 
.0081 
.0007 
.0115 
.0110 
.  0121 
.0138 
.0162 
.0162 
.0160 
.0180 
.0191 
.0202 
.0216 
.0228 
.0315 
.0501 
.0612 
.0660 
.0710 
.0770 
.0833 
.0895 
.0905 
.1030 
.115 
.125 
.14 
.16 
.18 
.20 
.22 
.23 
.26 
.29 
.31 
.34 
.38 
.41 
.45 
.50 
.56 
.64 
.71 
.77 
.80 


Set 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


Blastic  limit 


Tensile  strength. 
=8.0  per  cent. 


Appearauce  of  fracture,  granular,  radiating  from  a  dull  silky  .spot  at 
tbe  circumference. 

Diameter  at  fracture,  ''.99.    Area,  .770  square  inch.    Gontractioi 
23.0  ])er  cent. 

Elongation  of  inch  sections,  ''.26»,  ".06,  ''.05,  ".06,  ".06,  ".06,  ".0 
".06,  ".06,  ".07. 
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Marks*  3. 
Diameter,  l'M29. 
Sectional  area,  1  square  inoh. 
Gauged  length,  10". 


No.  1653. 


Applied  loads. 


Total. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
36,000 
37.000 
38,000 
89.000 

40.000 

40.500 
41,000 
42,000 
43,000 
44,000 
43,000 
46.000 
47,000 
4«,000 
44,000 
44.500 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62.000 
53,000 
54,000 
50,900 
58,000 
60.000 
62,  000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
7C.00O 
78,000 
80,000 
82,000 
84,000 
85,000 
86.000 
86,200 
0 


Per  Aqnare 
Idcd. 


PwtruU. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
80,000 
35,000 
36,000 
37,000 
38,000 
39,000 

40, 000  5 

40,500 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47.000 
48,000 
44,000 
44,500 
45.000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
62,000 
63.000 
54.000 
66.000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82, 000 
84.000 
85,000 
86.000 
86,200 
0 


Elongatian. 


In  ganged  lengtlu 


0. 

.0013 
.0031 
.0047 
.0063 
.0081 
.0098 
.0114 
.0119 
.0122 
.0125 
.0129 
.0132] 
.0148J 
.0154 
.0153 
.0167 
.0175 
.0184 
.0196 
.0207 
.0227 
.0263 
.0366 
.0417 
.0476 
.0638 
.0748 
.0820 
.0960 
.1085 
.1160 
.1230 
.1205 
.14 
.16 
.18 
.20 
.216 


.81 
.33 
.87 
.40 
.45 
.60 
.55 
.62 


.73 

.77 
.76 


Set 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


Rftmarfca. 


Xnituaioad. 


\  Blongatioiui  nndar  reduced  loads. 


Tenaile  atrength. 
s  7.5  per  neat. 


Appearance  of  fracture,  granular,  radiating  from  a  dull,  silky  eccentric 
spot. 

Diameter  at  fracture,  '^89.  Area,  .622  square  inch.  Contraction, 
37.7  per  cent. 

Elongatiou  of  inch  sections,  ".16»,  ".07,  ".07,  ".07,  ".06,  ".08,  ".07,  ".05, 
".06,  ".06. 
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No.  1654:. 

Marks,  3. 
Diameter,  1''.129. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  10''. 


Paunda. 

5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
38.000 
37,000 
38,000 
39,000 

40,000 

40.500 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
47,600 

44,500 

45,000 
46.000 
47,000 
4^,000 
40,000 
50.000 
51,000 
52,000 

64,900 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82,000 
84.000 
8t,860 
0 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
36,000 
37,000 
38,000 
39,000 

40,0005 

40,500 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
47,600 

44,500J 

45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56.000 
58.000 
60,000 
62,000. 
64.000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
84,800 
0 


In  KAugvd  langth. 


Jnehu. 

0. 

.0015 
.0081 
.0047 
.0065 
.0081 
.0090 
.0115 
.0120 
.0124 
.0126 
.0130 
.0133^ 
.02123 
.0250 
.0260 
.0270 
.0390 
.0818 
.0330 
.0847 
.0372 
.0300 
.0412 
.0426 
.0488 
.0680 
.0807 
.0956 
.1068 
.1145 
.1206 
.1278 
.1350 
.145 
.17 
.185 
.20 
.22 
.24 
.27 
.30 
.32 
.35 
.39 
.42 
.48 
.52 
.60 
.70 
.82 

1.05 


0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


laitlall 


BlMtlollinlt 


Tensile  stTengtli. 
=  10.5  per  cent 


Appearance  of  fracture,  fine  granular,  silky  center. 

Diameter  at  fracture,  ".87.  Area,  .594  square  inch.  Contraction, 
40.6  per  cent. 

Elongation  of  inch  sections,  ".17.  ''.40*,  ".06j  ".07,  ".06,  ".06,  ".05,  ".06, 
".05,  ".07." 
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No.  1656. 


Marks,  3. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  W. 


Applied 


TotaL 


Paund», 
1,000 
6.000 
10,000 
15,000 
20,000 
2S,000 
80,000 
36,000 
30.000 
37,000 
38,000 
39,000 
88,500 
38,000 
38.500 
30,000 
89.600 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
44,000 
47.000 
48,000 

44.000 

45.000 
46^000 
47.000 
48,000 
49,000 
50,000 
51,000 
62,000 
53.000 
54,000 
50,000 
58,000 
00.000 
62,000 
04,000 
08,000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
88.000 
81,000 
84,920 
0 


PersQuare 
Inoh. 


Elongation. 


i*ound9. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
36,000 
36,t)00 
37,000 
38,000 
39,000 
39,600 
38,  COO 
38,500 
89,000 
39.500 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 

44,000^ 

45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
62,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
84,020 
0 


In  giJOged  lenl^. 


Set. 


Inch. 
0.  I 

.0018    ' 

.0030    I 

.0047    I 

.0064    ; 

.0081 

.0006 

.0115    I 

.0119 

.0123 

.0126 

.0120 

.0166 

.0180 

.0190 

.0201 

.0208 

.0217 

.0227 

.0243 

.0257 

.0273 

.0288 

.0301 

.0820 

.0330 

.0456 


.0730 
.0790 


.1160 

.1238 

.1290 

.1867 

.15 

.17 

.19 

.21 

.23 

.29 

.27 

.30 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.40 
.43 
.48 
.53 
.60 
.70 
.80 
.97 


I 


Remarka. 


Initial  load. 


Elaatle  limit. 


Tenaile  atrength. 
=:  9.7  per  oent. 


Appearance  of  fracture,  fine  granular,  radiating  from  a  dull  silky 
8iK)t  near  the  circumference. 

Diameter  at  fracture,  '^88.  Area,  .608  square  inch.  Contraction, 
39.2  per  cent.  # 

Elongation  of  inch  sections,  ".39»,  ".10,  ".05,  ".08,  ".05,  ".00,  ".06, 
".06,  ^'.06,".06. 
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DETERMINA  TION  OF  INTERNAL  STRAINS  IN  WROUGHT  IRON  AND  STEEL 
DISKS  TAKEN  FROM  RAILWAY  TENDER  AXLES. 

Disks  Ki  and  E2  taken  frofti  English  fagoted  axle. 
Disks  S|  and  82  tiiken  from  Swedish  axle. 
Disks  Ki  and  K2  taken  from  Krupp  steel  axle. 

Sketch  of  detached  ringj  diameters  1  to  4  measured;  afterward  ring  cut 
apart  and  chord  l-J  meattured. 


Disks  are  each  about  I'MO  long. 

DISK  Ex. 

Exterior  diameter,  5'^64• 


Sarfaoe  diameters. 

1 

9 

3 

4 

Mean. 

Before  line  WMdetMhed 

Inehst, 
5.4286 
5.4273 

InchM. 
6.4280 
5.4310 

IfUhS*. 
&.4250 
5. 4257 

Inches. 
5u4327 
5.4380 

InOtea. 

5.4.'8« 
5.4807 

—  .0018 

+  .0030 

+  .WW 

+  .0062 

+  .0021 

Exterior  diameter,  5"M. 


DISK  JS,. 


Surface  diameters. 

1 

9 

3 

4 

InehM. 
5.4284 
5.420Q 

Mean. 

Inches. 
6.4278 
5.4303 

Before  Tiuft  was  detached 

Inehe*. 
6.4291 
&4339 

Inches. 
&4229 
6.4284 

Inches. 
5.4307 
6.4297 

+  .0048 

•h  .0055 

—  .0010 

+  .0006 

+  .0025 
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DISK  Si. 
Exterior  diameter,  5'\M.  • 


1 

SI 

Inches. 
5.8277 
5.8270 

3 

Inches. 
6.3291 
6.8312 

4 

Inches. 
5. 3269 
5.3882 

Mean. 

RinK  detached 

Inches. 
6.8267 
6.3817 

Inches, 
6.3273 
6.3295 

+  .0060 

—  .0007 

+  .0021 

+  .0013 

+.0022 

DISK  Si. 


Exterior  diameter,  5'^58. 


SnrftMW  diameten. 

1 

9 

3 

4 

Mean. 

Rlnff  detached 

Inches, 
5.8612 
6.3611 

Inches. 
5.8618 
5.8638 

Inches. 
6.3657 
6.3642 

Inches. 
6.3621 
5.8609 

Inches, 
6.3627 
6.8647 

-.0001 

+  .0080 

-.0015 

+  .0078 

+  .0020 

DISK  Ki, 


Exterior  diameter,  5^^55. 


SarliMse  diameters. 

1 

9 

3 

4 

Inches. 
5.3429 
5.3429 

Mean. 

Rinir  detached 

Inches. 
5.3452 
5.3456 

Inches. 
5.3408 
5.3495 

Inches. 
^3442 
5.  .^40 

Inches. 
5.3448 
6.3455 

+  .0003 

+  .0027    j—  .0002 

.0000 

+  .0007 

DISK  Kn. 


Exterior  diameter,  5'^56. 


w-    ■■ 

Surface  diameters. 

1 

il 

3 

4 

Mean. 

Ring  detached 

InOies. 
6.8515 
6.8677 

Inches. 
5.3614 
5.8509 

Inches. 
6.3515 
5.8470 

Inches, 
5.3533 
5.3664 

Inches, 
5.3619 
5.3680 

+  .ooe2 

-.0005 

—  .0045 

+  .0031 

+  .0011 
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TABLE  OF  COMPUTED  COMPRESSION^  STRESSES   CORRESPONDING 
STRAINS  FOUND  IN  DISKS. 


TO 


. 

Marktondiak. 

Before 
ring  was 

Bing 
detached. 

Internal 
•train. 

Internal 

ooiniMwa- 

drestraaa. 

▲ssaraed 
nodoloaof 
elaatioltTof 

Inehu. 

IneheM. 

Inch. 

PovindM. 

Poandtp^iq.ink, 
28,  MO,  600 

B| 

6.4280 

5.4307 

+  .0021 

10.830 

^ 

5.4278 

5l4803 

+  .0025 

12,900 

28,000,000 

Si 

5.3278 

6.3805 

+  .0022 

11.560 

38,000.000 

8, 

5.3627 

5.3647 

+  .0020 

i0,440 

28,000,000 

K| 

6.3448 

5.8455 

+  .0007 

8.880 

28.700.000 

K, 

5.3510 

5.3580 

+  .0011 

6,100 

28,700,000 

After  completing  the  measureinents  of  the  detached  rings,  the  chords 
at  extremities  of  diameters  1  and  2  were  measured;  then  catting  the 
ring  apart  between  these  points  the  chord  measurements  were  repeated, 
the  difterence  showing  the  release  of  internal  strains. 


Dltk. 

Before  oat- 
ting  ring 
apart. 

After  ring 

waa  cat 

apart. 

DiArenee. 

1: 

InehM. 
2.0784 
2.0836 

2.0387 
2.0582 

2.0583 
2.0512 

InchM. 
2.0900 
2.0887 

2.0892 
2.0690 

2.0667 
2.0900 

Inch. 
.0116 
.0051 

.0056 
.0158 

.0084 
.0388 

When  the  rings  were  detached  from  the  disks  to  which  they  belonged, 
the  mean  results  were  enlargement  of  diameters,  thus  showing  the 
metal  at  the  outside  of  the  axles  was  left  ready  for  service  with  com- 
pression strains  representing  stresses  from  3,890  to  12,900  pounds  per 
square  inch.  The  irregular  behavior  of  different  diameters  on  the  same 
ring  indicates  local  strains  of  great  magnitude. 

lJl)on  cutting  the  ripgs  apart,  the  length  of  chord  increased  in  each 
case,  which  indicates  that  the  metal  of  each  ring,  after  it  was  detached 
from  the  disk,  assumed  a  state  of  equilibrium  in  which  there  were  ten- 
sile strains  at  the  outside  and  compression  strains  at  the  inside. 

This  explains  the  behavior  of  the  rings  after  cutting  apart,  yet  it  m'ay 
be  that  a  more  complex  state  of  strains  existed  than  here  assumed  to 
have  been  present. 
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COMPLETION  OF  THE  TEST  OF  SPECIMEN  2C   I  BOM  MUCK-BAB  AXLE 

NO.  1. 

(Test  No.  1529.    Report  1885,  page  1020.) 

After  a  rest  of  two  years  and  six  months,  the  stem  was  tarned  down  to 
the  aniform  diameter,  '^8302  =  .553  square  inch  sectional  area. 

For  the  purpose  of  determining  the  elongation  of  the  stem  in  the 
several  original  inch  sections,  these  sections  were  laid  off  on  the  stem 
according  to  the  measurements  taken  at  the  close  of  the  original  test. 

A  gauged  length  of  10^^  was  also  laid  off  on  its  present  size,  and  ob- 
servations taken  the  same  as  would  be  done  with  a  new  specimen. 


Applied  loads. 
Total 


Founds, 
553 
2,765 
5.530 
8,295 
11,0(}0 
18.825 
15,200 
10,590 
19.366 
22,120 
24,885 
26.438 
25,991 
20,544 
27.097 
27,650 
28,203 
28,756 
29,309 
29,802 
30,415 
80,091 
30,908 
31,244 
31,621 
31.797 
32,074 
28,100 
0 


Per  wiaare 
incn. 


Poundg. 
1.000 
5,000 
10,000 
16,000 
20, 000 
25,000 
27,490 
30,000 
35.000 
40,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
64,000 
55,000 
55,600 
.56,000 
66,600 
67,000 
57,500 
58,000 


In  gaaffod  lenetb. 
Set. 


Eloogatioii, 


Inch. 

0. 

.0015 
.0033 
.0052 
.0070 
■0069 
.0100 
.0107 
.0125 
.0144 
.0162 
.0166 
.0109 
.0173 
.0177 
.0181 
.0184 
.0187 
.0192 
.0106 
.0200 
.0204 
.0207 
.0209 
.0212 
.0220 


.02 


Bemarks. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


I 


IniUalload. 


I 


•:•} 


Stretohea  at  the  neokHOutaide  the  gau^^ed  langth. 


Tensile  strenf^th. 

Load  at  titno  of  nipture. 

^  0.2  per  cent. 


inch.     Contraction, 


Fractured  J"  from  neck.    Appearance,  fibrous. 

Diameter  at  fracture,  ".67.    Area,  .353  square 
36.2  per  cent, 

Ko  change  in  the  stem  except  the  slight  elongation  of  ".02  above 
noted ;  only  local  contraction  of  area  occurred  at  the  place  of  rui)ture. 

After  the  completion  of  the  tensile  test  the  stem  of  the  specimen  was 
bent  cold  at  the  place  where  greatest  contraction  of  area  occurred  in 
the  original  test,  which  was  10^"  from  the  outside  end  of  the  specimen. 
The  stem  now  bent  45^  and  then  fractured  with  a  fibrous  appearance. 
Another  bend  was  made  6"  from  the  end  of  the  specimen  or  2^"  from  the 
neck ;  at  this  place  the  metal  was  bent  180^,  showing  slight  opening  on 
the  tension  side. 


H.Bx.45- 


-41 
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STEEL  RAIL& 

Transverse  and  tensile  tests  of  three  steel  rails.  Material  and  chem- 
ical analyses  contributed  by  the  Boston  and  Albany  Bailroad  Company. 

Bail  branded  S.  W.  steel,  87,  was  rolled  by  the  Worcester  Steel 
Works,  Massachusetts. 

The  marks  on  the  other  rails  are  self-explanatory. 

The  tensile-test  pieces  were  taken  trom  the  ends  of  the  rails  after 
completing  the  transverse  tests. 

Ghemical  analyses  made  by  Dr.  T.  M.  Drown. 


I    Carbon 
MangK 

I    SUioon 

I  Sulphur.... 
PbotphoniA 
Copper 


Somoton 
Steel  Co., 


0.440 
1.501 
0.036 
0.072 
0.053 
0.725 


S.W. 
87. 


0.321 
0.&6i 
0.030 
0.078 
0.187 
0.040 


Troy  Steel 
and  Iron 
Co.,  1887. 


0.408 
0.804 
0.028 
0.006 
O.064 
0.239 


jy^TTt^  Jlecti^ 


_  /M 


-H?- 


/a<r 


-:&; 


jFVY^r^^yyi^^ 


—  /^ 


\. 


T 


JT 


jn 


^. 


J^o^n — TYevn^^etJ 


>'<<- 


V 


J 


w 


r 


^        cC 


\ 
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TESTS  OF  IBON,    STEEL,   AND   OTHEB  MATERIALS.  643 

TBAN8VEB8E  TESTS, 

Bails  supported  at  the  ends  30^'  apart.    Loaded  at  the  middle. 

No.  37. 

Marks,  "  Scranton  Steel  Co.,  So.'^ 

Length  of  section,  35'^75. 

Weight,  71  ponnds==:71.5  pounds  weight  per  yard. 

Hardness  at  surface  of  heiod  { |[;^ 


^^ST 

Defleotilon. 

Sacoetahre 
deflection. 

set 

Bemarke. 

Poundt, 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16^000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
82,000 
34,000 
36,600 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
88,000 
54,000 
06,000 
58,000 
60,000 
68,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 

76,000| 

78,000 
80,000 
88,000 
84,000 
86,000 
88,000 

90,000 

98,000 
94,000 
96,000 
98,000 

10(^000 

Inch, 
0. 

.0035 
.0065 
.0093 
.0121 
.0148 
.0177 
.0208 
.0234 
.0264 
.0293 
.0320 
.0350 
.0879 
.0408 
.0438 
.0464 
.0493 
.0518 
'    .0547 
.0573 
.0601 
.0629 
.0655 
.0685 
.0718 
.0742 
.0770 
.0800 
.0880 
.0854 
.0884 
.0914 
.0050 
.0978 
.1018 
.1042 
.1075 
.1081 
.1110 
.1142 
.1185 
.1216 
.1255 
.1204 

r      .1340 
.1350 
.1353 
.1866 
.1359 

.      .1360 
.1403 
.1445 
.1606 
.1585 

(      .1660 
.1680 

1       .1694 

i       .1702 
.1708 

I      .17U 

Inch. 

0. 

.0035 
.0030 
.0028 
.0028 
.0027 
.0029 
.0031 
.0026 
.0030 
.0029 
.0027 
.0080 
.0029 
.0020 
.0080 
.0026 
.0029 
.0025 
.0029 
.0026 
.0028 
.0028 
.0026 
.0030 
.0028 
.0029 
.0028 
.0030 
.0030 
.0024 
.0030 
.0090 
.0036 
.0028 
.0035 
.0029 
.0038 
.0006 
.0029 
.0032 
.0048 
.0031 
.0039 
.0039 
.0046 
.0010 
.0003 
.0003 
.0003 
.0001 
.0048 
.0042 
.0061 
.0079 
.0076 
.0020 
.0014 
.0008 
.0006 
.0008 

Inch. 
0. 

InitiAlload. 

BlMtio  limit. 
After  1  miniito. 

Afl«r  1  minute. 
After  2  minntea. 
After  3  minntee. 
After  4  minateo. 
After  5  minutes. 

After  Iminute. 
After  2  minutes. 
After  8  minutes. 
After  4minute8. 
After  5  minutes. 

.0006 

.0018 

.0014 

.0021 

.0080 

.0046 

.0068 

.0146 

.0836 

644  TESTS   OP   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  37— Continued. 


^issr 

Deflection. 

Snooeedre 
deflection. 

Deflection 
set 

BemATki. 

Ptfundf. 

104^000 

108,000 

112,000 

118,000 

120,000 

124,000 

128,000 

132,000 

138,000 

140,000 

Inch. 
.1870 
.2160 
.2480 
.20 
.34 
.80 
.45 
.52 
.60 
.87 

Inch, 
.0160 
.0280 
.0380 
.0420 
.05 
.05 
.06 
.07 
.07 
.08 

Inch. 

Test  diMMmtinued. 

C&r^e-? '  o/'<i  ^rccz>;^^ 


ri. 


^..se 


nSoceXe^,  -(Lrvc^teMS 
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TESTS   OF   IRON,    STEEI4,    AND   OTHER   BiATERIALS. 

No.  38. 

Marks,  "8.  W.  steel,  87.^ 

Length  of  section,  35^^40. 

Weight,  71  pound8=: 72.23  pounds  weight  per  yard. 

Hardness  at  surface  of  head  |  }|-  ^ 


645 


Applied 


Tk«ii,^_x|__    Successive 
Deflection.    Reflection 


Deflection 
set. 


Remarke. 


Poundt. 
2.000 
4,000 
0.000 
8,000 
10,000 
12,000 
14,000 
10,000 
IK,  000 
20.000 
22,000 
24.000 
26.000 
28,000 
30,000 
82,000 
84.000 
80^000 
38,000 
40,000 
42,000 
44,000 
40.000 
48,000 
60,000 
.'^2,000 
64,000 

B6,000| 

58,000 
60,000 


62,060< 


64,600 
6tf,060 
68,000 


70,000 


72,000 
74,000 
76,0:0 
78,000 
80,000 
82,000 
84,000 
86  000 
88.000 
00,000 


Inch. 

0. 

.0036 
.0063 
.0110 
.0137 
.0170 
.0195 


.0284 

.0316 

.0343 

.0375 

.0400 

.0425 

.0454 

.0482 

.0510 

.0639 

.0565 

.0508  I 

.0626  I 

.0665 

.0686 

.0715 

.0745 

.0774 

.0809 

.0818 

.0850 

.0890 

.0927 

.0033 

.0039 

.0941 

.0942 

.0943 

.0980 

.1052 

.1248 

.1000 

.1685 

.1780 

.1742 

.1758 

.1773 

.1847 

.2240 

.2660 

.3140 

.8830 

.44 

.49 

.56 

.61 

.71 


Inch. 
0. 

.0086 
.0027 
.0047 
.0027 
.0038 
.0025 
.0080 
.0028 
.0031 
.0032 
.0027 
.0082 
.0025 
.0026 
.0029 
.0028 
.0028 
.0029 
.0026 
.0038 
.0028 
.0029 
.0081 
.0029 
.0030 
.0029 
.0035 
.0004 
.0087 
.0040 
.0037 
.0000 
.0000 
.0002 
.0001 
.0001 
.0037 
.0072 
.0196 
.0352 
.0065 
.0045 
.0012 
.0016 
.0015 
.0074 
.0398 
.0420 
.0480 
.0690 
.0570 
.05 
.07 
.05 
.10 


Inch. 
0. 


InitiAlloMl. 


.0007 


.0018 


BlMtic  limit 
After  1  minute. 


Do. 
After  2  minntee. 
After  8  minntes. 
After  4  minntes. 
After  6  minntes. 


After  1  mlnnte. 
After  2  minntes. 
After  8  minntes. 
After  4  minntes.  ^ 
After  5  minntes. 


Test  discontinned. 


646 


TESTS   OF   IRON,  STEEL,  AND*  OTHER   MATERIALS. 


Marks,  "Troy  S.  &  I.  Co.,  1887.'' 

Length  of  section,  35^^85. 

Weight,  72.5  pound8=72  8  pounds  weight  per  yard. 

Hardness  at  surface  of  head  { \^]^ 


Poundt. 
2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
82,000 
34,000 
80,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 

B6,000[ 

68,000 

60.00o| 

62,000 
64.000 
66,000 
68,000 


70,000 


72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
100,000 


Inch. 

0. 

.0053 
.0090 
.0123 
.0160 
.0198 
.0225 
.0260 
.0290 
.0822 
.0356 
.0385 
.0415 
.0450 
.0480 
.0510 
.0540 
.0570 
.0600 
.0630 
.0665 
.0700 
.0738 
.0765 
.0800 


.0917 
.0020 
.0960 
.1004 
.1012 
.1014 
.1014 
.1042 
.1088 
.1156 
.1257 
.1370 
.1426 
.1444 
.1460 
.1470 
.1475 
.1535 
.1785 
.2086 
.2460 
.2690 
.3055 
.3450 
.8810 
.4225 
.4730 
.5180 
.5670 
.6280 
.6820 
.7515 


Bncceaaivo   Deflection  I 
deflectioo.  aet.        i 


Remarke. 


Jneh. 

0. 

.0053 
.0037 
.0038 
.0037 
.0033 
.0032 
.0035 
.0030 
.0032 
.0033 


.0036 
.0030 
.0030 
.0030 
.0030 
.0030 
.0030 


.0038 
.0032 
.0035 
.0039 
.0029 
.0049 
.0003 
.0040 
.0044 
.0008 
.0002 
0. 

.0028 
.0046 
.0067 
.0102 
.0113 
.0056 
.0018 
.0016 
.0010 
.0005 
.0060 
.0250 
.0300 
.0375 
.0230 
.0365 
.0395 
.0360 
.0415 
.0505 
.0450 
.0400 
.0610 
.0540 
.0695 


Inch. 
0. 


.0014 


.0030 


.0050 


.0120 


Initial  load. 


Elaetie  limit. 
After  1  minute. 


Do. 
After  2  minntes. 
After  3  minntes. 


After  1  minnte. 
After  2  minutes. 
After  3  minntes. 
After  4  minntes. 
After  5  minntes. 


Test  discontinned. 


^T'o^  cT^^  Co    /aS7 
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rENSWN  TEST.S. 


Specimens  taken  from  ends  of  rail  sections  after  having  been  tested 
transversely^  from  heads,  webs,  and  flanges,  and  marked  as  follows: 
Scranton  rail,  S, 
Worcester  rail,  W. 
Troy  rail,  T. 


Marks,  ^g^ 

Diameter,  ".798, 

Sectional  area,  .50  sqnare  inch. 

Gauged  length,  10". 


No.  1991. 


Applied  loads. 


Total. 


Pounds. 
600 
2,000 
5.000 
7,600 
10,000 
12,600 
15,000 
17,500 
20,000 
22,600 
26,000 
26,600 
20,000 
20,600 
27,000 
27,600 
28,000 
28,500 
29,000 
20,500 
80,000 
80,500 
81.000 
88,000 
88,000 
84,000 
86,000 
88,000 
37,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46^000 
46,000 
47,000 
48,000 
49,000 
80,000 
61,000 
62,000 
68,000 
54,000 
56,000 
60,000 
67,000 
68,000 
68.000 
61,200 
0 


Per  aqiiAre 


MTU 

Don. 


iDol 


Pounds, 

1,000 

6,000 

10.000 

16,000 

20^000 

26,000 

30,000 

8^000 

40,000 

45.000 

50.000 

51,000 

62,000 

63,000 

54,000 

66,000 

50,000 

67,000 

58.000 

50,000 

6U,000 

61,000 

02,000 

44,000 

66,000 

08,000 

70,000 

72,000 

74,000 

70,000 

78,000 

80,000 

82.000 

84,000 

86,000 

88,000 

90.000 

02.000 

94,000 

90,000 

98,000 

100,000 

102,000 

104.000 

100,000 

108,000 

110,000 

112,000 

114,000 

110,000 

110,120 


0 


In  gauged  length. 


Elongation. 


_!.. 


Inehet.     j 
0.  I 

.0016  ; 
.0033 
.0049 
.0008 
.0086 
.0101 
.0110 
.0187 
.0157 
.0176 


Set. 


Jnch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.0001 


Bemarka. 


Initial  load. 


I 


.0104  . 
.0198 

.0206  I. 

.0212  i. 


.0010 


0228 
0237 
0248 
0275 
0298 
0360 
0480 
0616 

1 

0060 

0776 

0916 

1056 

1195 

1350 

1607 

1676 

1840 

2000 

2200 

286 

266 

28 

81 

33 

30 
89 
42 
47 
52 





Elaatio  limit. 


.68 

.70 

.92 

1.01 


1. 


Tensile  strength. 
At  time  of  miotnTe. 
—  12. 0  per  cent. 


Fractured  5''.3  from  neck.    Appearance,  granalar,  with  silky  center. 
Diameter  at  fractnre,  ^'.65.  Area,  .332  sq.  in.    Gontraction,33.6  p.  ct. 
Elongation  of  inch  sections,  ''.08,  ''.09,  ".10,  ".13,  ".33»,  ".12,  ".10, 
".09,  ".08,  ".08. 
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TESTS    OF   IRON,    8TKEL,    AND   OTHER   MATERIALS. 


No.  1992. 

Marks,  =^ 

Diameter,  ".798. 

Sectional  area.  .50  square  inch. 

Gauged  length,  W. 


Applied  loads. 

In  K^ag^^  leugtb. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Jneh. 
0. 
0. 

S: 

0. 
0. 
0. 

Paundt. 

500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
18.000 
18.5U0 
19,000 
19,500 
120,000 
20.500 
21,000 
21.600 
22.000 
22.500 
23.000 
23,500 
24«000 
24,500 
26,000 
26r000 
27,000 
28.0(VB 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37.000 
38.000 
88,500 
39,000 
39,500 
40,000 
40, 320 
39,200 

Poundt. 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
80,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70.000 
72.000 
74,000 
76,000 
77,000 
78,000 
79,000 
80,000 

Inehes. 
0. 
.0016 

.0048 
.0065 
.0080 
.0098 
.0116 
.0110 
.  0124 
.0128 
.0132 
.0137 
.0141 
.0147 
.0163 
.0167 
.0875 
.0900 
.1030 
.1130 
.1235 
.1345 
.1560 
.1790 
.2050 
.2350 
.2850 

Initial  load. 
Elastic  limit 

.0005 

.29 

.325 
.36 
.42 
.47 
.52 
.60 
.71 
.77 
.84 
.96 
1.12 



Tensile  stren^tb. 
At  time  of  fracture. 
=  16.8  per  cent. 

80,640    j        1.44 

0                   1.68 

Fractured  2'^50  from  neck.  Appearance,  granular;  dull  spot  near 
center  j  small  pieces  of  the  metal  detached  from  the  fraeturecl  ends  at 
time  or  fracture. 

Diameter  at  fracture,  ''.70.  Area,  .385  square  inch.  Contraction, 
23.0  per  cent. 

Elongation  of  inch  sections,  ".14,  ''.24»,  ''.21*,  ".17,  'M7,  ''.17,  ".17, 
'".15,  ".14,  ".12. 
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Marks,     x 

Diameter,  ".798. 

SectioDal  area,  .50  square  incb, 

Gaaged  length,  10''. 


No.  1993. 


Applied  loAda. 


Total. 


Poundi. 
500 
2,500 
6,000 

7,roo 
10,  coo 

12,600 
16,000 
17,500 
18.000 
18,600 
10.000 
19,500 
20.000 
20,600 
21,000 
21,500 
82,000 
22.500 
23,000 
23.900 
24,000 
24,500 
23,000 
28,000 
27.000 

2iooo 

2d,  000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36.000 
31000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,600 
46,000 
4^500 
46,680 
0 


Per  sqaare 
inch. 


Pwmda. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
35,000 
86,000 
37.000 
38,000 
39,000 
'40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 

*  47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64.000 
66,000 
66,000 
70.000 
72,000 
74,000 
76,000 
78^000 
80,000 
82,000 
84,000 
86.000 
88,000 

'  90,000 
91.000 
92,000 
93,000 
93,360 
0 


In  gaaged  length. 


Elongetion. 


Indi, 

0. 

.0014 
.0031 
.0048 
.0065 
.0084 
.0104 
.0127 
.0133 
.0138 
.0143 
.0149 
.0155 
.0164 
.0174 
.0182 
.0191 
.0208 
.0233 
.0278 
.0311 
.0386 
.0455 
.0603 
.0757 
.0934 
.1087 
.1235 
.1421 
.1620 
.1825 
.2020 
.2250 
.24 
.27 
.30 
.33 
.37 
.40 
.U  ' 
.50 
.66 
.63 
.72 
.78 
.91 


Set 


Inch. 

0. 

0. 

0. 

0. 

0. 
.0002 
.0005 


.0059 


KeDjJu*1cs. 


Inttial  Iced. 


Blaetlo  limit. 


Tensile  strength. 
=  9.6  per  cent. 


Fractured  V'.20  from  neok.  Appearance,  granular,  dull  eccentric 
spot. 

Diameter  at  fracture,  ''.75.  Area,  .442  square  inch.  Contraction, 
11.6  per  cent. 

Elongation  of  inch  sections,  ''.08,  ".09,  ".09,  ".10,  ".10,  ".09,  ".08,  ".09, 
"•12,  "12». 
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TABULATION  OF  TENSILE  SPECIMENS  FROM  81  EEL  RAILS, 


No.  of! 
test.  ! 


MftrkB. 


1994 
1995 
1996 
1997 
1998 
1999 


WobS... 
WebW... 
WebT.... 
Flanee  8. . 
Flange  W 
Flange  T.. 


No.  of 
test. 


1994 


1996 


1996 
1997 


1908 
1999 


Marks. 


Dlmensloos. 


i"  'l"         '  Section-! 

Width.,  Tk»«?^ 


El&sUc  limit. 


Tensile  strength.    Elongation  in . 
I     5  Inches. 


ness. 


WebS 


WebW 

WebT 

Flanges.... 

Fiance  W . . 
Flange  T . . . 


I 

Inche».  I 
J. 024  i 

1.022  ! 
1.024  , 

2.023  I 
2.027  , 
2.090  I 

I 


Area  at  fracture. 


Inch. 

8q.  in. 

.487 

.499 

.494 

.505 

.493 

.505 

.245  , 

.496 

.305  , 

.618 

.320  1 

.060 

Per 

ToUl. 

square 

inch. 

PoundM. 

Poundt. 

34. 100 

68,340 

24,580 

48,670 

24,400 

48,320 

34.050 

68.650 

28.680 

46,410 

30.400 

46.770 

Total. 


Per 


?nar.^»<^«>«-cent. 


Per 


Pounds.  I  PoundM. 


64,020  I 

42,070 

52,490 

66,6811 

51,240 

60,040 


128.300 
83,310 
103.040 
134,440 
87, 770  j 
93,750  I 


.09  I  13.6 
.98  !  19i6 
.84  I  16.8 
.74  I  14.8 
1.16  '  13.2 
1.20  I  24.6 


"  8q.  \n. 
8X.40=.352 


.87X.4 


.348 


.85X.40^-.340 
1.76X.21— .370 


1.69X.26=.428 
1.64X.25=.410 


Contrac- 
tion of 
area. 


Percent. 
29.5 


31.1 


32.7 
26.4 


81.6 
86.9 


Appearance  of  fhictnre. 


Silky,  lamellar,  inter- 
spersed with  fine 
erannlation. 

Silky,  lamellar,  in  part 
flue  frraoolation. 

Silky,  slightly  granular. 

Silky  center,  granular 
at  edges. 

silky,  obliqoe!l*.!;;i^;.' 


Elongation  of  incb  sec- 
tions. 


.09.30^  .11,  .11,   .08 


.15^.36*.  .19,  .10.   .13  1 


09| 

06: 


.16,. 33*,   .13,  .14, 
.08,. 80-,  .19,  .11, 


.14,. 22*.   .45,  .21,   .14  | 
.16,. 4»',  .28.   .17,   .13  j 
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WBOUOHT-IBON  TIE  BOB  FBOM  A  BAILWAT  TBACK  BUFPEB. 

Specimen  tamed  down  from  a  bar  2'^  in  diameter  which  was  fractared 
by  a  train  of  cars  backing  against  the  baffer,  of  which  this  bar  formed 
one  of  the  tie  rods. 

The  buffer  was  of  that  type  which  consists  of  two  horizontal  timbers 
below  the  track,  to  which  are  mortised  two  upright  posts  carrying  a 
crossbeam  provided  with  rubber  cushions. 

The  tie  rods,  which  are  in  an  inclined  position,  being  depended  upon 
to  give  the  requisite  strength  to  maintain  the  upright  posts  in  position. 

The  tie  rod  fractured  in  place  with  a  granular  appearance  without 
appreciable  contraction  of  area.  It  was  bent  in  this  vicinity  about  20 
degrees. 

No.  1427. 

Bar  branded  "Best  Best  ^^3  Limited.'' 
Length  of  stem  of  specimen,  9''. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  6^'. 

The  surface  of  the  specimen  was  marked  by  numerous  cinder  spots, 
and  resembled  in  appearance  the  surface  of  a  cast-iron  bar. 


Applied  loads. 

In  ganged  length. 

Totol. 

Per  square 
inet. 

Set. 

Bamarka. 

800 
4,000 
8,000 
12,000 
16,200 
IS.  800 

10,000 

18,400 
18,800 
17,200 
17,800 
18,000 
18.400 
19,200 
20,000 
20,800 
21,800 
22.400 
23,200 
24,000 
24,660 
0 

Poundi. 
1,000 
5,000 
10,000 
15,000 
10,000 
19,600 

20,000j 

20,600 
21,000 
21,500 
2-2.  OOO 
22,500 
23,000 
24,000 
25.000 
28,000 
27.000 
28,000 
29.000 
30,000 
80,810 
0 

Inch, 

0. 

.0008 
.0019 
.0081 
.0044 
.0047 
.0053) 
.00575 
.0065 
.0069 
.0073 
.0081 

Inch, 
0. 

0. 
0. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
=  3.5  per  cent. 

.0016 

.0090 
.0100 
.0124 
.0160 
.0232 



::::::::::: 



.0317 
.0465 
.0660 
.0900 

.21 

Fractured  2".76  from  neck.    Appearance,  fibrous,  spongy. 

Diameter  at  fracture,  ''.98.  Area,  .754  square  inch.  Contraction,  5.8 
per  cent. 

Elongation  of  inch  sections,  ".02,  ".04,  ".10*,  ".01,  ".02,  ".03,  ".01, 
".02. 
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CAB  WHEEL— STEEL  TIRK 

Specimens  taken  from  two  pieces  of  steel  marked  a  and  by  both  from 
the  same  tire. 

The  material  came  from  a  steel-tired  cast-iron  wheel,  in  the  manafact- 
ure  of  which  the  body  of  the  wheel  was  cast  in  the  tire. 

The  tire  fractured  in  service  after  420,000  miles  ran.  The  immediate 
cause  of  the  fracture  appeared  to  be  the  caving  in  of  the  tire  at  a  spongy 
place  of  junction  between  the  tire  and  the  cast-iron  body. 


No.  1986. 


Tread,  a. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 

Elongation. 

Set. 

Poundt, 

200 

1,000 

2,000 

3,000 

4.000 

5,000 

6^000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

12.400 

12,800 

13,200 

13,000 

14,000 

14,400 

15,200 

10,000 

17.000 

18,800 

ao.ooo 

20,810 
0 

Potmds. 
1,000 
5,000 
10,000 
15,000 
20,000 
28,000 
30.000 
35,000 
40,000 
45,000 
50,000 
55,000 
00,000 
62,000 
64,000 
66,000 
66.000 
70,000 
72,000 
76,000 
80,000 
88,000 
94.000 
100,000 
104.050 
0 

Jneh. 

0. 

.0002 
.0006 
.0009 
.0013 
.0017 
.0020 
.0023 
.0028 
.0031 
.0037 
.0044 
.0060 
.0068 
.0078 
.0090 
.0101 
.  0121 
.015 
.02 
.025 
.03 
.04 
.05 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

.0002 

Elastic  limit. 

Hardness  at  surface  of  tread,  89. 13. 

Speeiflc  gravity,  7.8620. 

Tensile  strength.'                                                    1 
=  2.5  per  cent 

.0016 



.05 

Fractured  in  the  neck  of  specimen  where  the  diameter  was  '^59= 
.273  square  inch  sectional  area. 

Appearance,  granular,  with  a  line  of  fine  grained  metal  across  the 
.middle  of  the  surface. 

Elongation  of  inch  sections,  ''.02,  ".03. 
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No.  1987. 

Flange,  a. 

Diameter,  ^^664. 

Sectional  area,  .25  Bqoare  inch. 

Ganged  length,  4'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Totel, 

PerMoare 

Elongation. 

Set. 

Povndt. 
260 
1,260 
2,600 
3,750 
6.000 
6,280 
7,600 
8,760 
10,000 
11,260 
12,600 
12,760 
18,000 
18,260 
13,600 
18,760 
14,000 
14,260 
14,600 
M,750 
16,000 
16,600 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,600 
20,000 
21,000 
22^000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
80,800 
30,700 
0 

Poundi. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50.000 
61,000 
52,000 
53,000 
54.000 
65,000 
56,000 
57.000 
68^000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
84.000 
88,000 
92.000 
06,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
123,200 

Inch. 

0. 

.0003 
.0009 
.0016 
.0023 
.0029 
.0037 
.0043 
.0061 
.0067 
.0064 
.  0066 
.0069 
.0072 
.0076 
.0084 
.0006 
.0112 
.0126 
.0140 
.0165 
.0183 
.0213 
.0252 
.0287 
.0330 
.0362 
.0407 
.0450 
.0488 
.0532 
.065 
.075 
.09 
.10 
.115 
.13 
.16 
.18 
.21 
.29 
.40 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
0. 

Initlalload. 
KlaeUc  limit. 

Speoifko  gravity,  7.Q460. 

Tenaile  strength. 
Load  at  time  of  fracture. 
=  10.3  per  oent. 



.0064 

0 

.41 

Fractured  ''.75  from  the  neck.    Appearance,  granular. 
*    Diameter  at  fracture,  ''.53.    Area,  .221  square  inch.    Contraction,  11.6 
percent. 

Elongation  of  inch  sections,  ".07,  ".09,  ".11,  ".14*. 
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No.  Id88. 
Tread,  ft. 
Diameter,  ".498. 
Sectional  area,  .195  square  inch. 

Spongy  appearance  at  neck  of  specimen  at  end  next  flange  of  wheel. 
Ganged  length,  2". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inob. 

Set. 

Pounds. 
196 
976 
1,960 
2,925 
8,900 
4,876 
6:860 
6,826 
7;800 
8,776 
9,750 
10,140 
10,680 
10.920 
11,310 
11,700 
14,080 
0 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
26»000 
80,000 
86,000 
40,000 
46,000 
50,000 
52.000 
54,000 
56,000 
66,000 
00,000 
76.820 

Inch, 

a 

.0008 
.0007 
.0010 
.0013 
.0016 
.0020 
.0023 
.0026 
.0031 
.0088 
.0039 
.0040 
.0044 
.0050 
.0056 

Inch. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

Hardness  at  surface  of  tread,  82.52. 
Specific  gravity.  7.8494. 
Elastic  limit. 

Tensile  strenicth. 
=0.26  per  cent. 



.0012 

.005 

Fractured  in  the  neck  at  spongy  spot    Appearance,  granular. 
Diameter  at  fracture,  '^495.    Area,  .192  square  inch.    Contraction, 
0.15  per  cent 
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No.  1988. 

Flange,  b. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 
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Applied  loAdfl.            In  g^ngod  length. 

Bemarka 

TotAl. 

Per  eooare 

Elongation. 

Set. 

Pounds. 
250 
1,250 
2,500 
3,750 
8,000 
6^250 
7^600 
8»780 
10,000 
11,260 
12,500 
13,750 
13,000 
18,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14.750 
15,000 
16,500 
16,000 
16.500 
17.000 
17.600 
18»000 
18,500 
19,000 
10,500 
20,000 
21,000 
22^000 
28,000 
24,009 
25,000 
26,000 
27.000 
28.000 
29,000 
30.000 
80,980 

0 

Pounds. 
1,000 
5,.000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
.40,000 
45,000 
60,000 
51.000- 
62,000 
53,000 
64,000 
56.000 
66^000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108^000 
112,000 
U6,000 
120,000 
128,920 

0 

Inch. 

0. 

.0004 
.0011 
.0016 
.0020 
.0026 
.0031 
.0036 
.0041 
.0046 
.0054 
.0056 
.0069 
.0060 
.0065 
.0069 
.0079 
.0086 
.0097 
.0107 
.0119 
.0154 
.0175 
.0200 
.0228 
.0251 
.0286 
.0312 
.0350 
.0380 
.0407 
.045 
.055 
.065 
.075 
.08 
.09 
^106 
.13 
.15 
.19 

Inch. 
0. 

Initial  load. 

Speoiflo  gravity,  7.8460. 

Tenalle  strsngth.    Boptored  under  the  maxi. 

mom  load. 
=8.8  per  cent 

' 

.0012 

••......•>.• 

.25 

Fractured  '^85  from  neck. 
Diameter  at  fracture,  ^'M, 
SA  x>er  cent. 
Elongation  of  inch  sections,  ".07,  ".08,  ".10». 


Appearance,  granular. 
Area,  .229  square  inch. 


Contraction, 


/ 
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STEEL  FROM  OLD  LOCOMOTIVE FIBEBOX.    ALSO, SPECIMENS  FBOM 
TWO  NEW  STEEL  PLATES. 

The  old  fire- box  sheets  had  both  cracked  in  service ;  the  larger  sheet 
had  been  repaired  by  two  patches,  which  covered  the  cracks. 

The  tensile  specimens  were  taken  as  indicated  by  the  drawing  from 
the  sheets  in  the  vicinity  of  the  cracks. 

From  the  smaller  sheet  pieces  of  the  metal  were  taken  which  had 
the  snrface  of  the  crack  in  their  edges.  These  were  bent  cold  18fP 
withont  rnpture. 
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WBOUGHT-IBON  CHAIN  CABLE  FOB  U.  S.  LIGHT-HOUSE  BOABD, 

THIBD  DISTBICT. 

Samples  consist  of  three  stttdded  links,  with  end  links  2P'  diameter. 
Length  of  samples  from  center  to  center  of  3-^'^  pins  for  holding  end 
links  in  the  testing  machine,  3  feet  2  inches. 
Diameter  of  iron,  2'^ 
Sectional  area,  6.28  square  inches. 
Studs  branded  "  C.  &  H.  Trenton." 

No.  2016.— Sawpto  1.- 

Tensile  strength,  213,200  pounds  =  33,950  pounds  per  square  inch. 
Fractured  middle  link  at  welded  end.    Appearance,  granular  in  part, 
and  in  part  followed  scarf  of  weld.    Started  weld  in  first  link. 

No.  2016.— Sample  2. 


AppUed  loads. 

Elongation, 
center  to 
eentor, 
of  pins. 

Bemarks. 

TotaL 

Per  square 
inch. 

Pounds. 

10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 
96,000 
100.000 
10,000 
110,000 
120,000 
130,000 
140,000 
150,000 
160,000 
170.000 
180,000 
190,000 
200.000 
10,000 
202,000 

Poundt. 

Jnchw. 
0. 
.03 
.08 
.11 
.14 
.18 
.22 

Initial  load. 
Tensile  strength. 



.27 
.33 
.30 

.43 
.31 
.52 
.62 

.74 

.89 

1.07 
1.35 
1.70 
2.00 
2.35 
2.75 
2.56 
2.85 

32, 170 

Fractured  drat  link  at  weld  and  butt, 
per  cent.f.  fibrous,  10  per  cent. 


Appearance,  granular,  90 
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No.  2017.— Sample  3. 


Blongation, 

■ 

ToteL 

PerMoara 

inch. 

oeater, 
of  pint. 

Rem»rks. 

Pounds. 

10.000 

20.000 

30,000 

40,000 

50.000 

00,000 

70,000 

80.000 

00.000 

100.000 

10.000 

110,000 

190^000 

130,000 

140,000 

150,000 

100.000 

170.000 

177.000 

180.000 
100.000 
200.000 
210.000 

Poundi. 

Ineku. 

0. 

.03 

.07 

,10 

.13 

.10 

.20 

.24 

.33 

.42 

.31 

.64 

.64 

.76 

.88 

1.07 

1.36 

1.67 

Initial  loMl. 

at  intervals  dnrinff  the  remainder  of 
the  teat 

TenaUe  strength. 

1.06 
2.36 
2.77 
3.85 

88.440 

Fractured  middle  link  throagh  each  quarter  at  welded  end.    Appear- 
ance, granalar. 


TE8T8   OF  IRON,  STEEL,  AND   OTHER  MATERIALS.  661 

No.  1990, 

Three  studded  links  with  end  links  2%''  diameter. 

Diameter  of  iron,  1^^98. 

Sectional  area,  6.158  sqaare  inches. 

Tensile  strength,  205,700  poand8=33,400  poands  per  sqaare  inch. 

Fractnred  middle  link;  a  piece  of  the  iron  ^"  long  palled  off  the  end 
of  the  link.    Appearance,  grannlar. 

Other  grannlar  fractures  were  started  in  the  end  which  parted;  also 
in  the  opposite  end  of  the  link. 

Snapping  sounds  were  heard  at  162,000  pounds  tension,  which  were 
repeated  at  frequent  intervals  during  the  remainder  of  the  test. 

Three  studded  links.  2''  diameter  of  iron. 

Studs  branded  "^'^^9^^ 

End  links  2^'^  diameter. 

Sectional  area  of  chain,  6.28  square  inches. 

TensUe  strength,  237,100  pounds= 37,760  poands  per  sqaare  inch. 

Fractured  the  first  studded  link  at  the  welded  end.  Appearance, 
fibrous,  60  per  cent. ;  granular,  40  per  cent. 

The  studs  in  each  link  cracked,  and  a  crack  was  started  in  the  quar- 
ter of  the  middle  link. 
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STEEL  PIAVO  WIBE8. 

Observations  were  msule  at  the  piano  manafaotory  of  Messrs.  Chick- 
ering  &  Sons,  Boston,  Mass.,  on  the  stresses  on  certain  wires. 

Grand  piano  No.  28639  was  an  instmment  aboat  20  years  old,  which 
was  at  the  factory  for  the  purpose  of  being  restrang. 

The  wires  upon  which  the  observations  were  made  are  believed  to  be 
the  original  wires  which  have  been  in  use  since  the  piano  was  new. 

The  stresses  under  which  they  vibrated  were  determined  by  means  of 
a  micrometer  attached  to  the  wiro  when  the  latter  was  in  tune ;  the  ten- 
sion was  released  and  the  amount  of  resilience  displayed  was  measured 
by  the  micrometer. 

The  resilience  tbus  determined  was  the  basis  for  ascertaining  the 
stress  by  compari^u  of  corresponding  strains  when  loaded  in  the  test- 
ing machine,  and  from  the  modulus  of  elasticity  determined  by  the  ten- 
sile tests. 

Observations  were  made  on  wires  in  two  new  pianos  which  were 
constructed  with  what  are  designated  by  the  manufacturers  as  scales 
105A  and  105B. 

Wires  from  grand  piano  No.  2S639  were  tested  in  the  condition  they 
were  taken  from  the  instrument,  also  the  same  wires  were  annealed  by 
heating  them  red-hot  by  slowly  passing  them  through  the  flame  of  a 
Bunsen  burner. 

WIRES  FROM  OLD  GRAND  PIANO  NO.  28693. 


The  mean  of  seven  observations  on  the  first  wire  of  ^ 


showed  a  modulus  of  elasticity  of  29,240,000  x)ounds  for  a  range  in  total 
stress  of  50  pounds  between  28  and  78  pounds. 

Applying  this  modulus  to  the  observed  resilience  of  the  wire  in  the 
piano,  L  e.  ".0255  in  0"  length,  the  stress  the  wire  vibrated  under  in  the 
piano  equals  124,270  pounds  per  square  inch,  or  138  pounds  total  stress, 
the  piano  being  tuned  at  standard  pitch. 


The  mean  of  eight  observations  on  the  first  wire  of 


^ 


showed  a  modulus  of  elasticity  of  28,905,000  pounds  for  a  range  of  total 
stress  of  50  pounds  tension  between  30  and  80  pounds;  hence  the  resili- 
ence of  the  wire  in  the  piano,  ".0212  in  6",length,  corresponded  to  a 
stress  of  102,131  pounds  per  square  inch,  or  113  pounds  total  stress, 
with  piano  tuned  at  standard  pitch,  and  90,570  pounds  per  square  inch, 
or  100  pounds  total  stress,  on  same  wire  tuned  at  French  pitch,  where 
the  resilience  observed  in  wire  was  ''.0188  in  6"  length. 

The  mean  of  eight  observations  on  the  first  wire  of  ^      [      ""^ 


showed  a  modulus  of  elasticity  of  29,424,000  pounds  for  a  range  in  tots 
stress  of  70  pounds  tension  between  30  and  100 pounds ;  hence  the  resi 
ience  observed  in  the  wire  when  in  the  piano,  ".0216  in  6"  lengtii,  coi 
responds  to  a  stress  of  105,926  pounds  per  i^uare  inch,  or  129  pound 
total  stress. 
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NEIV  GRAND  PIANO,  lOSA  SCALE. 

The  resilience  found  in  middle  0  wire  was  ".0259  in  ^^  length,  when 
tuned  at  French  pitch. 

The  diameter  of  wire  is  '^0413  =  .00134  square  inch  sectional  area. 

Assuming  the  modulus  of  elasticity  of  the  wire  to  be  30,000,000 
pounds,  and  applying  it  to  the  resilience  found,  the  stress  the  wire 
vibrated  under  in  the  piano  equals  129,500  pounds  per  square  inch,  or 
174  pounds  total  stress. 

NEW  GRAND  PIANO,  1055  SCALE. 

The  resilience  found  in  middle  G  was  ".0298  in  &'  length,  when 
tuned  at  French  pitch. 

The  diameter  of  wire  is  ".0406  =  ^00129  square  inch  sectional  area. 

Assuming  the  modulus  of  elasticity  of  the  wire  to  be  30,000,000 
pounds,  and  applying  it  to  the  resilience  found,  the  stress  the  wire 
vibrated  under  in  the  piano  equals  149,000  pounds  per  square  inch,  or 
192  i)ounds  total  stress. 
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TENSION  TESTS  OF  LOSTOITUDINAL  SPECIHEHS  AND    MAHDEEL 
TESTS  OF  RINGS  FBOM  BARRELS  OF  SPRINGFIELD  RIFLE& 

TENSION  TESTS  OF  LONGITUDINAL  SPECIMENS  FBOM  BURST  BABBEL, 


Form  of  specwiens. 
£9 


— v5]r* 


Mark. 


21 
22 


Diameter. 


Inch. 
.1488 
.1502 


Sectional 
area. 


Sq.  inch, 
.OIW 
.0177 


Tenallu  strength. 


'   Elongation  in 
I  ".43. 


Total. 


Powndt, 
1,085 
1.080 


Per  aqnare 
inon. 


Poundt. 
82,860 
61,020 


Inch. 


.15 
.15 


Per  ct. 


34.0 
34.9 


Mark. 


21 
32 


Area  at 
Diameter. 

fracture. 
Area. 

(;ontraction 
of  area. 

AppearaDce  of  fractnre. 

Inch, 
.091 
.002 

Sq.  inch. 
.0065 
.0066 

Percent. 
62.6 
62.7 

Fine  silky. 
Do. 

MANDREL  TEST  OF  RINGS. 

Kings  marked  A  from  burst  barrel. 
Rings  marked  B  from  new  barrel. 

Mandrel  Inbricated  with  lead  and  tallow  and  forced  into  rings  in  one 
direction  only. 
Dimensions  of  rings,  ".45  caliber  by  ".45  long. 
Taper  of  mandrel,  I  in  20. 


Diameter 

Marks. 

Bxterior 

'  Maximnm 

of  bore 

diameter. 

resistance. 

at  time  of 

rnptnre. 

Inch. 

Pounds. 

Inch. 

A, 

.950 

0,600 

.79 

A,  .... 

.062 

10,660 

.82 

A, 

.9725 

8,430 

.74 

B, 

.945 

0,850 

.81 

B, 

.956 

10.400 

.86 

B, 

.966 

11,600 

.86 

SHEET-BRASS, 


AND 


BRASS,  COPPER,  AND  GERMAN-SILVER  WIRE. 

MATERIAL  FURNISHED  BY 

MESSRS.  HOLMES,  BOOTH,  AND  HAYDENS, 

WATBBBURT,  CONN. 


The  serieB  comprises  tests  of  roiled  sheet-brass,  soft- rolled  and  hard- 
rolled,  ap  to  ten  numbers  hard ;  tests  of  soft  and  hard  drawn  copper, 
brass,  and  German-silver  wire. 

The  marks  on  the  wire  specimens  are  explanatory  of  the  reductions 
in  the  dies. 

The  average  results  of  the  sheet«brass  are  as  follows : 


Marks. 

Blastio 
Umit 

Tensile 
strength 

^inX" 

Battoelas. 
tlo  limit 
to  tensile 
strength. 

NoB.lto8,soft 

brass  

Nos.  Ito8.  soft 

brass 

Nos.  1  to  8.  2 

Nos.  bard.... 
Nos.  1  to  8.  4 

Nos.  hard.... 
Nos.  1  to  8.  10 

Nos.  bard.... 

II          II 
4.5  X  .08 

4.5  X  .025 

4|    X  .025 

4i    X  .026 

4|    X  .025 

Poundt. 
10.900 

12, 97  J 

48,790 

68,810 

87,820 

Poundt. 
45.110 

44.230 

65,730 

79^810 

V9IO 

Percent, 
24.3 

'         29.8 

74.2 

86.8 

91.0 

Marks. 

Elongation. 

Contraction  of  area. 

Average. 

•   • 

Maxi. 
mcun. 

Mini, 
mnm. 

Average. 

Maxi. 
roam. 

Mini- 
mnm. 

Nob.  ItoS;  soft 

brass 

Nos,lto8,soft 

brass  

Nos.  1  to  8.  2 

Nos.bard.... 
Nos.  1  to  8,  4 

Nos.  bard.... 
Nos.  1  to  &  10 

Nos.  bard.... 

PbtcL 
63.4 

45.2 

21.8 

6w6 

1.6 

PereL 
74.0 

61.8 

24.4 

9.1 

2.3 

Peret. 
42.6 

21.9 

4.3 

0.8 

1.2 

PereL 
48.9 

41.8 

25.6 

19.3 

Peret. 
62.7 

49.1 

32.8 

24.1 

PereL 

sai 

33.1 
20.7 
11.2 

• 

The  range  in  tensile  strength  of  the  copper  wire  is  seen  to  be  between 
the  limits  of  29,470  pounds  per  square  inch  for  the  soft  wire  and  75,260 
pounds  per  square  inch  for  the  hard  wire. 

Although  subject  to  some  fluctuations,  the  strength  of  the  soft  wire 
gradually  increased  per  unit  of  area  as  the  size  diminished,  and  the 
hard-drawn  wire  is  much  stronger  than  the  soft. 

The  maximum  effect  of  drawing,  on  the  strength,  seems  to  have  been 
reached  with  the  copper  wire  Ko.  1549,  five  numbers  hard,  if  we  regard 
the  strength  of  ISo.  1557,  nine  numbers  hard,  exceptional. 

The  elongation  *of  both  the  copper  and  the  brass  is  greatly  lowered 
in  the  hard  wire.  The  contraction  of  area  is  also  affected  to  a  less  ex- 
tent comparatively,  yet  actually  a  considerable  redaction. 

The  range  of  tensile  strength  of  the  brass  wire  is  from  42,950  to 
126,110  pounds  per  square  inch,  the  limits  of  the  soft  and  hard  wire, 
respectively. 

Here,  too,  there  is  a  tendency  to  higher  strength  in  the  soft  wire  as 
the  sizes  diminish,  which  is  most  pronounced  in  the  higher  numbers. 
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The  hard  wire  uot  only  has  a  much  increased  teusile  streDgth  over 
the  soft  of  the  same  size,  but  in  many  instances  the  total  pounds  sas- 
tained  by  the  hard  wire  was  greater  after  having  been  drawn  down  two 
numbers  than  it  sustained  when  soft  in  the  larger  sizes. 

The  copper  wire  shows  similar  examples ;  or,  stated  in  another  way, 
the  gain  in  strength  pf  the  hard  wire  more  than  compensates  for  its 
loss  in  sectional  area  when  drawn  down  in  size. 

The  highest  strength  developed  in  this  series  of  tests  was  that  shown 
by  the  German-silver  wire,  test  Ko.  1564, 14  S.  O.,  two  number  irard, 
which  was  140,890  pounds  per  square  inch. 

Special  observations  were  made  to  determine  the  effect  of  overstrain- 
ing on  the  modulus  of  elasticity  of  the  sheet-brass. 

The  effect  produced  on  soil  brass  sheet  No.  1436  is  very  marked,  as 
showt)  in  the  details. 

The  modulus  of  elasticity  is  lowered  and  variable  after  overstraining. 
There  was  no  material  change  after  a  rest  of  6  days  23  hours ;  after 
resting  7  months  10  days,  the  elongations  indicate  a  recovery,  and  the 
modulus  is  nearly  uniform  for  different  increments  of  load. 

The  restoration,  however,  is  destroyed  by  higher  loads,  which  stretch 
the  metal  and  cause  additional  sets. 


TESTS   OF   lEON,  STEEL,  AND    OTHER   MATERIALS. 

No.  1436. 

Marks,  No.  7  soft. 

Dimensions,  4".50  x  ''.0800=. 360  square  inch. 

Gauged  length,  10". 
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Appli 
TotAl. 

6(1  loads. 

Per  Bquaro 
inch. 

Pounds. 

1,000 

5,000 

10,000 

11,000 

12,000 

13,000 

14, 000 

15,000 

1.000 

6.000 

10,000 

1,000 

16,000 

1,000 

5,000 

10, 000 

16,000 

10,000 

5,000 

1,000 

6,000 

10, 000 

15,000 

10,000 

15,000 

10,000 

6,000 

1,000 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12, 000 

13. 000 

14,000 

15,  000 

14,000 

i:t.  000 

12,000 
11,000 
10,000 
9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

lu  gauged  leniGCth. 

Romarks. 

1 
Elongation.  |       SeL 

Poundt. 
360 
1,800 
3,600 
3,960 
4,320 
4,680 
5.040 
5,400 

Inch. 

0. 

.0026 
.0075 
.0096 
.0287 

Inch. 

0. 

.0001 
.0617 

Initial  load. 

Elastic  limit.    £=16,617,000. 

I  Repeated  loads. 

>                                                   • 

Repeated  loadH— 
E  =  13,790.600. 
E =11,904,000. 
E =9,616,000. 

• 

E  =  15.625,000. 
K  =  11.364,000. 
E^  8,889,000. 

>  Repeated  loads. 

.0812 

.1270 
.1670 
.1633 
.1660 
.1603 
.1533 
.2222 
.2070 
.2102 
.2143 
.2200 
.2166 
.2123 
.2076 
.2105 
.2147 
.2199 
.2160 
.2199 
.2167 
.2123 
.2078 
.2C78 
.2086 
.2094 
.2100 
.2107 
.2114 
.2121 
.2130 
.2139 
.2147 
.2156 
.2166 
.2176 
.2188 
.2198 
.2192 
.2188 
.2180 
.2172 
.2165 
.2158 
.2150 
.2142 
.2132 
.2124 
.2114 

.1633 

5,760 

.2070 

360' 

720 
1,080 
1,440 
1,800 
2,160 
2,620 
2,880 
3,240 
3,60C» 
3,960 
4,320 
4,680 
5, 040 
5,400 

.2103 

.2091 

.2on 

Test  discontinued  in  order  to  allow  the  metal  a  period  of  rest. 
Test  resumed  after  a  period  of  rest  of  6  days  23  hours. 
Measurements  taken  on  the  original  gauged  length. 
Micrometer  reset. 
H.  Ex.  45 43 
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No.  1436 — Coutinaed. 


AppUedloMto. 

Ttftol. 

Per  Miure 
iaoh. 

Bloogation. 

Set. 

BemarkB. 

Pound*. 

Pounds. 
1,000 
5,000 
10,000 
36.000 
10,000 
5,000 
3,000 
6,000 
10,000 

15;  000 

10,000 
6,000 
1,000 

Inch. 

0. 

.0027 
.0006 
.0122 
.0082 
.0064 
.0014 
.0043 
.0080 
.0126 
.0092 
.0056 
.0014 

Inch, 



Test  resamed  and  completed  after  a  further  rest  of  7  mouths  10  days. 


Applied  loAdft. 

In  ganged  length.      < 

Bemarka. 

Total. 

^•5„T^" 

Elonjtatlon. 

set.      1 

1 

Pound*. 

Pounds. 
1.000 
6,000 
10,000 
15,000 
30,000 
6,000 

ilooo 

1,000 

5,000 

10,000 

16,000 

10,000 

5,000 

1,000 

5,000 

10,000 

15,000 

16,000 

Inch. 
0. 

.0031 
.0064 
.0108 
.0073 
.0038 
.0005 
.0005 
.0038 
.0071 
.0108 
.0072 
.0038 
.0005 
.0038 
.0071 
.0108 
.0126 

Inch. 

'Bepekted  loads. 

1 

1 

:;:;::;;:: 

::;;::.:.. 

Original  readings  resumed. 


Total. 

Per  square 
ind]. 

Elongation. 

set.       ! 

1 

Bemarks. 

Pounds. 
5,760 

Pounds. 
16,000 
17,000 
18,000 
3,000 
6,000 
10,000 
15,000 
10,000 
5,000 

.2222 
.2076 
.3564 
.3384 
.3418 
.3461 
.8516 
.3480 
SUM 

Inch. 

6,120 

6,480 

.3384 

1 

1 

1 

i 

1,000     1          .3389 
5,000     1          .3421 
10, 000    1          .  3462 

' 

"•" i 

1 

15, 000    1            S.'tl.'i 

1 

1 
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No.  1436— Continued. 
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Applied  loftdB. 

In  gauged  length. 

Bemarka. 

Total. 

Peraaiiare 
inch. 

Elongation. 

Set 

Pmmdg. 

6,840 

7,200 

7,920 

8,640 

9.360 

10.080 

10,800 

11,520 

12,240 

12,060 

13,680 

14,400 

15,120 

15,840 

16,230 

0 

Poundt. 
19,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32.000 
34,000 
36,000 
88,000 
40,000 
42.000 
44,000 
45,080 
0 

InehM. 
.4264 

.52 

.67 

.84 
1.04 
1.24 
1.48 
1.88f 
1.05 
2.23 
2.64 

ao8 

3.56 
4.36 

Inch, 

Tensile  strength. 
=48.9  percent. 

4.80 

Elongation  of  inch  sections,  ''.48,  ".47,  ''.48,  ".51,  ".50,  ".51,  ".49, 
".49,  ".49,  ".47. 

Area  at  fractare,  3".67x".051=.187  square  inch.  Contraction,  48.1 
per  cent. 

Fractared  9^'.6  outside  the  ganged  length. 

Fracture  began  at  middle,  of  width  of  sheet  at  a  small  spot  of  light 
colored  metal,  otherwise  the  fracture  was  silky  oblique. 


676  TESTS   OP   IRON,    STEEL,    AND    OTHER   MA'fERIAUi. 

No.  1437. 
Marks,  No.  8  soft. 

Sectional  arejv,  4:''.50x''.0796=.358  square  iucb. 
Ganged  length,  W. 


Komarka. 


After  stretching  the  metal  as  above  shown  the  load  was  released,  the 
sectional  area  measnred,  and  a  new  ganged  length  established  of  1 
and  loads  and  measurements  renewed. 

This  being  done  for  the  purpose  of  ascertaining  the  elasticity  of  * 
metal  after  so  great  elongation  had  taken  place. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1437— Continued. 

Present  sectional  area,  3".78x''.0662=.250  square  inch. 
Gauged  length,  1(V^ 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Peraqnare 
inch. 

Elongation. 

Set. 

Pounds. 
250 
1,260 
2,500 
3,750 
5,000 
6,250 
7,600 
8,750 
10,000 

Pounds. 

1,000 

5.000 

10,000 

15,000 

20,000 

25,000 

30,000 

85,000 

40,000 

35,000 

30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

1,000 

40,000 

35,000 

80,000 

1,000 

Ihek. 

0. 

.0029 
.0061 
.0093 
.0129 
.0166 
.  0205 
.0244 
.0286 
.0254 
.0222 
.0188 
.0155 
.0116 
.0079 
.0042 
.0008 
.0284 
.0253 
.0221 
.0013 

Inch. 

Initial  load. 

Measurements  now  taken  on  original  gauged  length. 


Applied  loads. 

In  ganged  length. 

Reraarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

16.468 

16, 810 

0 

Pounds. 
46,000 
46,960 
0 

Inehes. 
5.02 
5.97 
5.83 

Ineh. 

Tensile  strength. 
=  58.8  per  cent 

678  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1454. 

Marks,2j,^-hLni 

Sectiooal  area,  4'^51  x^^0263=.119  sqaare  inch. 

Gauged  length,  10". 


AppUed  loads. 

In  ganged  length. 

Toul. 

Per  Bqnare 
inch. 

Elongation. 

set 

Pounds. 
119 
695 
1,190 
1,786 
2.380 
2,975 
3,570 
2,975 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
25,000 
20,000 
15.000 
10.000 
5,000 
1,000 
35,000 
40,000 
41.000 
42,000 
43.000 
44,000 
46,000 
46.000 
47,000 
48,000 
49.000 
60,000 
61.000 
62,000 
53,000 

ilooo 

6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
25.000 

Ineh. 

0. 
.0030 
.0061 
.0092 
.0122 
.0154 
.0187 
.0166 
.0124 
.0092 
.0061 
.0031 

InOi. 
0. 

Initial  load. 
'B=>16,924,M0. 

Blastie  limit 

• 

KepMted  IomU. 

1      2.380 

1,  785 

1,190 

695 
119 
4,165 
4,760 
4,879 
4,998 
5,117 
»>,  236 
5,365 
6.474 
5,693 
5,712 
5,831 
5,950 
6,069 
6,188 
6,307 

"  6* 

.0226 
.0271 
.0282 
.0292 
.0305 
.0819 
.0333 
.0360 
.0371 
.0896 
.0408 
.0479 
.0558 
.0760 
.1226 
.0781 
.0810 
.0850 
.0882 
.0914 
.0950 
.0985 
.0953 
.0923 
.0890 
.0858 
.0824 
.0786 

.0781 

20,000 
15.000 

1 

1 

10,000 
5,000 
1.000 

60,000 

7,021 

TFSTS   OF   IRON,    8TBEL,    AND^THER   MATERULS. 
No.  1470. 

Sectional  area,  4''.51  x  ".0258  =  .116  square  inch. 
Gauged  length,  10^'. 
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Applied  loads. 


Total. 


Pound». 
116 
680 
1,100 
1.740 
2.320 
2,900 
3,480 
4»060 
4,«40 
5.220 
6,800 


6,880 
6,496 
6,612 
6.728 
6,844 
6,900 
7,076 
7,192 
7,308 
7,424 
7,640 
7,656 
7,772 
7.888 
8,004 
8,120 
8;  230 
8,352 
8,468 
8.684 
8.650 


FeTsqnare 
incn. 


Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
86,000 
40,000 
45,000 
60,000 
60,000 
45,000 
40,000 
36,000 
80,000 
26,000 
20,000 
16,000 
10.000 
5,000 
1,000 
55,000 
56,000 
67,000 
58.000 
50,000 
60,000 
61,000 
62,000 
63.000 
64.000 
65.000 
66,000 
67,000 
68,000 
69,000 
70.000 
7L000 
72,000 
73,000 
74,000 
74,570 


In  ipinged  longtlu 


Elongation.        Set. 


Iwih. 

0. 

.0029 
.0060 
.0091 
.0122 
.0153 
.0185 
.0223 
.0257 
.0297 
.0340 
.0338 
.0306 
.0273 
.0240 
.0208 
.0178 
.0140 
.0107 
.0072 
.0040 
.0010 
.0388 
.0400 
.0410 
.0420 
.0482 
.0447 
.0462 
.0476 
.0488 
.0507 
.0529 
.0548 
.0574 
.0600 
.0685 
.0678 
.0781 
.0818 
.1020 


Ineh. 
0. 


Remarks. 


Initial  load. 


.0007 


Repeated  loads. 


Elastio  limit. 


Tensile  strength. 


680  TESTS    OF    IRON,    8TEKL,    AND    OTHER    MATERIALS. 

No.  1486. 
.     Mark8,,,|-,i^, 

Sectional  area,  4".51x''.0258=.116  sqnare  incb. 
Gauged  length,  1(K'. 


Applied  loads. 

In  Kaug 

Ml  length. 
Set,. 

ElMigAftioii 

liemnrkB 

Pounds. 

116 

580 

1.160 

1,740 

2, 320 

2.900 

3.480 

•     4,060 

4,640 

5,220 

5,800 

6,380 

6,960 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,  000 
85,000 
40,000 
45,000 
50,000 
55,000 
60.000 
65,000 
50,000 
45,000 
40.000 
35,000 
30,000   • 
25,000 
20,000 
15,000 
10,000 
5,000 
1,000 
65,000 
70,000 
75.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87, 000 
88.000 
89,000 
90,000 
95,860 

Ineh. 

0. 

.0036 
.OOTO 
.0103 
.0138 
.0171 
.0205 
.  0239 
.  0275 
.0315 
.0355 
.0397 
.0439 
.0405 
.0368 
.0331 
.0295 
.0260 
.0221 
.0184 
.0152 
.0116 
.0081 
.0046 

Jneh. 
0. 

Initial  load. 

.6066 

1 

E^  14, 700.006. 

E-^13,5I4,(X)0. 





I, 

Repeated  loads. 
E~  15,625,000. 



.0012    , 

7,540 

.0485 
.0537 
.0597 
.0670 
.0885 
.0698 
.0716 
.0734 
.0755 
.0779 
.0804 
.0834 
.0868 
.0914 

8,120 

8,700 

0.280 
9,306 

.0050 

9,512 

9,628 

•  9,744 

9.860 

Blastic  limit. 

9,976 

10,092 

10,208 

10,324 

10, 440 
11,120 

.0165 

Tenaile  strength. 

TESTS  OF  IRON,  STEEL,  AND  OTHER  MATERFALS. 
No.  1563.     . 
Wire,  18  per  cent.  German  silver. 

Marts      ^2  S.  G. 

marks,  2No.  hd. 

Diameter,  'MIOO. 

Sectional  area,  .0095  square  inch. 

Gauged  length,  W. 
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Applied  loads. 

In  frauged  length. 

Remarks. 

Total. 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

100 

800 

900 

1,00Q 

1.100 

1,200 

1,225 

Per  square 
inch. 

Elongation. 

Set.' 

Pound*. 

Inch. 

0. 

.0062 
.0117 
.0179 
.0240 
.0292 
.0360 

Inch, 
0- 

Initial  loail. 

Elastic  limit. 
E^  17,991,000. 

TenaUe  strength. 

73,680 

.0009 

.0434 
.0514 
.0622 
.0772 
.1012 



128,960 

No.  1564. 


Wire,  18  per  cent.  German  silver, 

Marks,  4^i^.«h;j. 

Diameter,  ".0843. 

Sectional  area,  .0056  sqaare  inch. 

Gauged  length,  10". 


Applied  loads. 

Tn  ganged  length. 

Remarks. 

Tct4il.      ^^^i^*''^ 

1 
Elongation,  i       Set. 

Pounds. 
100 
200 
300 
400 
500 
100 
600 
650 
700 
789 

Pounds. 

Inch. 

0. 

,0107 
.0209 
.0321 
.0441 

Inch. 

Initial  load. 

E= 17,088,000. 
Elastic  limit. 

Tensile  strength. 



.0023 

107, 140 

.0666 

.0677 
.0777 



140,890 
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TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS.         689 
COPFEK  WIRE. 
Sample  of  covered  soft  copper  wire  tisedfor  electrk  light  purposes, 

No.  157G. 

Diameter,  ".2037. 

Sectional  area,  .0326  square  iuch. 

Gauged  length,  10''. 


Applied  loads.       |      In  ganged  length. 

1 

Total. 

Per  square 
inch. 

Pounds. 

Blongatiou. 

Set. 

Remarks. 

Paundt. 

100 
200 

aoo 

400 
500 
600 
700 

Inehu. 

0. 

.0022 
.0045 
.0083 
.0150 
.0400 
.2570 
.60 

1.00 

1.25 

1.60 

2.28 

2.80 

3.96 

Jneh. 
0. 

Initial  load. 

800 



DOO 

950 

1,000 
1,050 

Tensile  strenjrtb. 

1,080    ;        33,130 

0       '            n 

—39.8  per  cent.                                                         i 

Diameter  at  fracture,  ".11.   Area,  .0095  square  inch.    Contraction,  70.9 
per  cent. 

Cable  of  6  copper  wires.  ' 

Tensile  strength,  1,720  pounds. 

Loose  bundle  of  6  insulated  copper  wires. 

Diameter  of  wires,  ".064  each. 
Sectional  area  o^  6  wires,  .0193  square  inch. 
Tensile  strength,  835  pounds  =  43,260  pounds  per  square  inch. 
These  wires  broke  in  detail. 
H.  Ex.  45 44 
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ALUMINUM  BRONZE  AND  BRASS 


FROM   THK 


COWLES  ELECTRIC  SMELTING  AND  ALUMINUM  COMPANY. 


JJXD 


BRONZE  FROM  THE  NEW  YORK  NAVY  YARD. 


TS8TKD  FOR 


U.  S.  NAVY  DEPARTMENT, 
Bureau  of  Stbam  Enoinberino. 


691 


4-  ^/^ 


-^ y^ 1 ~ 


4 
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No.  1666. 
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Aluminwn  hranze-^hill  easting. 

Contaius  about  Al.  7^,  Si.  f ,  Cu.  91J. 

Marks,  1  0. 

Diameter,  1".876. 

SSectional  area,  2.7612  square  inch. 

Gauged  length,  10''. 


Applied  loads. 


Total. 


Per  sqnare 
inch. 


In  gauged  leDgib. 


Elongation. 


Set. 


BeraarkA. 


Pound*. 
2,761 
1S,K06 
27. 612 
41,418 
44,179 
46,940 
49, 701 
62,462 
65.224 
57,985 
60.746 
63.507 
60.268 
60,030 
71,791 


74,552 
77,813 
80,074 
82,836 
85,597 
88,368 
91.110 
03,880 
06,642 
99,403 
102,164 
104,025 
107, 686 
110,448 
113, 200 
115,070 
118.731 
121,492 
124,254 
127,  016 
129,776 
132,  ;'37 
136,298 
138.060 
143,582 
149,104 
154,  026 
160,148 
105, 072 
167,800 
0 


Potmd*. 
1.000 
6,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21, 000 
22,000 
23,000 
24,000 
25.000 
26,000 


27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35.00U 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45.000 
40,000 
47, 000 
48,000 
40,000 
50.000 
52.000 
64.000 
56,000 
58.000 
60,()00 
60,770 
U 


iTkcheg. 
0- 

.0027 
.0067 
.0092 
.0102 
.0117 
.0137 
.0178 
.0251 
.0320 
.0486 
.0676 
.0916 
.1196 
.1512 


Elongation 
inlSinobes. 


.27 

.33 

.39 

.44 

.61 

.58 

.63 

.70 

.77 

.83 

90 

97 

04 

11 

1ft 

26 

34 

42 

50 

59 


3.48 


Inth. 
0. 

—.0001 
—.0003 
+.0002 


Initial  load. 


Elastle  limit. 


.0126 


Surface  craolcs. 


Tensile  strength. 
—  28.2  per  cent. 


Fraetured  6" .5  from  neck. 

Diameter  at  fracture,  r'.56.  Area,  1.911  square  inches.  Contraction, 
30.8  per  cent. 

Elongation  of  inch  sections,  ".21,  ''.21,  ".21,  ".24,  ".35»,  ".22,  ".25,  ".23, 
".24,  ".21,  ".21,  ".24,  ".22,  ".23,  ".21. 

Hardness :  Head,  9.39 ;  stem,  13.85. 

Appearance  of  fracture,  lavender  color,  light  yellow,  spongy  spot  J 
inch  diameter  at  center. 
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Xo.  1661. 

Aluminum  bronze^-^hiU  casting. 

Composition :  Al.  10,  Si.  IJ,  Ou.  88|. 

Marks,  7  C. 

Diameter,  1".875. 

Sectional  area,  2.7612  square  inches. 

Gauged  length,  10". 


Applied  loadii. 

,In  gikaged  length. 

Remarks. 

Total. 

Per  sqaare 
incli. 

BlongatioD. 

Set 

Pounds. 

2,761 

18,806 

27,612 

41, 418 

55,224 

69,030 

71, 791 

74,552 

77,313 

80.074 

82,836 

85,597 

88.358 

91, 119 

93,880 

96,642 

99,403 

102,164 

104,925 

107,686' 

110,448 

116, 970 
121,492 
127,015 
132.537 
138,060 
143,582 
149, 104 
154,627 
160,149 
16.'>,e72 

Pountli. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33, 000 
34,000 
36,000 
36.000 
37,000 
38,000 
39,000 
40,000 

42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
ffO.  OOA 

IneK. 

0. 

.0027 
.0056 
.0090 
.01-20 
.0167 
.0183 
.0193 
.0216 
.0239 
.0264 
.0290 
.0321 
.0351 
.0889 
.0430 
.0456 
.0499 
.0M4 

Inch. 

0. 

.0004 
.0005 
.0008 
.0008 
.0022 

Initial  load. 

Elastio  limit  (not  well  defined). 

• 

i 

.0080 

.0197 

.0590 
.0661 

.0361 

15  inches. 

.13 
.14 
.17 
.19 
.22 
.26 
.30 
.34 
.40 
.47 
.56 
.61 

171,194    1        62;6d6 
176,  716             64. 000 

182,239 
0 

66.000 
0 

Tensile  strength. 

.58 

=3.9  per  cent.                                                        : 

Fractured  ''.85  from  neck. 

Diameter  at  fracture,  1".80.    Area,  2.546  square  inches.    GontractioD, 
7.8  per  cent. 

Elongation  of  inch  sections,  ''.02,  ",04,  ".04,  ".03,  ".05,  ".03,  ".O-^ 
".04,  ".04,  ".03,  ".04,  ".04,  ".04,  ".04,  ".07». 

Hardness:  Head,  14.12;  stem,  14.26. 

Appearance  of  fracture,  lavender  color,  serrated  surface  radiatii 
from  small,  light  yellow  spot  at  the  center. 
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No.  1663. 
Aluminum  bronze — chill  casting. 

Composition:  Al.  7^,  Si.  |,  Ou.  91^. 

Marks,  96  C. 

Diameter,  1".875. 

Sectional  area,  2.7612  square  inches. 

Gauged  length,  W. 
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Applied  loads. 

In  ganged  length. 

ReBMorka. 

Total. 

Per  square 
inck 

Elongation. 

Set. 

Pounda. 
2,761 
13,806 
27,612 

.     41. 418 
44,179 
46,940 
40.701 
52,462 

Pounds. 
1.000 
5,000 
10,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25^000 
26.000 
27,000 
28,000 
29,000 
30.000 
31,00u 
32,000 
33.000 
34,000 
85,000 
86,000 
37,000 

38,000 
89,000 
40.000 
41.000 
42.000 
43.000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
52.000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67.650 
0 

Inehei. 
0. 

.0026 
.0055 
.0086 
.0092 
.0097 
.0102 
.0109 
.0118 
.0128 
.0138 
.0151 
.0168 
.0194 
.0227 
.0260 
.0320 
.0390 
.0462 
.0548 
.0630 
.0717 
.0817 
.0922 
.1048 
.1178 

Ifteh. 

0. 

0. 

.0001 
.0061 

Initial  load. 

EUMtloliBlit. 

Tensile  strength. 
=  18.1  per  cent 

55,224 
57,985 
60,746 
63,507 
66,268 
60,030 
71.791 
74,552 
77,813 
80,074 
82,836 
83,597 
88,358 
91,119 
93,880 
96,642 
99,403 
102,164 

104,925 
107,686 
110, 448 
113.209 
115,970 
118,731 
121.492 
124,254 
127,015 
129,776 
132.537 
135,298 
138.060 
143,582 
149, 104 
154,627 
160, 149 
165,672 
171,194 
176, 717 
182.239 
186,800 
0 

.0004 

.0040 

Elongation 
inl5&oheB. 

.18 
.21 
.23 

:ll 

.82 
.34 
.38 
.41 
.45 
.49 
.58 
.57 
.69 
.80 
.94 
1.09 
L28 
1.48 
1.73 
2.02 

1.96 

Fractured  4"  from  neck. 

Diameter  at  fracture,  l'^66.  Area,  2.164  square  inches.  Contraction, 
21.6  per  cent 

Elongation  of  inch  sections,  'MO,  'M2,  'M4,  ".22*,  'M6,  'M4,  'M4, 
'M2,  'M5,  ".13,  ".13,  ".11,  ".14,  ".12,  ".07. 

Hardness:  Head,  11.18;  stem,  13.59. 

Appearance  of  fracture,  lavender  color;  yellow,  spongy  spot  ",2  di- 
ameter at  Mie  center. 
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No.  1664. 
Alumimtm  bronze — chill  casting, 

Compositiou,  Al.  0,  Si.  1,  Cu.  90. 

Marks,  10  C. 

Diameter,  l''.87o. 

Sectional  area,  2.7612  square  inches. 


Applied  loftdA. 


In  gangedlen^h. 


Total.      '  ^'^LX*""^  '  BloDgEtion.j       Set. 


Remarks. 


Pounds. 

2, 701 

13, 806 

27, 612 

41,418 

65.224 

69, 030 

71,791 

74,  552 

77, 313 

80.  074 

82,836 

85,597 

88, 3:8 

01, 110 

93. 880 

96. 642 

99,  4i.3 

102, 164 

104, 925 

107,  (J80 

110,448 

113,209 

115, 970 

118, 731 

121, 492 

124.  254 

127.015 

129,  776 

13>.  537 

135,  298 

138,060 


143,  582 
149. 104 
IM,  627 
160,149 
165,  GTJ 
171.194 
170,717 
.18'J.-->:J9 
1S7,  761 
193,  'JS5 
198,  807 
201, 100 
0 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25.000 
26,000 
27,000 
28,000 
29,000 
30, 000 
31, 000 
32,  000 
83,  000 
34,000 
35,  OltO 
30.  OOU 
37,  000 
38,000 
39,000 
40, 000 
41,000 
42,  OOO 
4ri.  000 
44,000 
4\  000 
Mi,  \M)0 
47, 000 
48,000 

49.  OOU 

50,  OOU 


52,000 
54,  000 
50,  COO 
58, 000 
60,  000 
62, 000 
64,  000 
66.  (K<0 
68.  (MH) 
70,  0(0 
72.  000 
72,  830 
0 


Inch, 

0. 

.0005 
.0005 
.0010 
.0010 
.0010 


Initial  load. 


.0020 


Inch. 
0. 

.0020 

.0055 

.0088 

.0120 

.0140 

.0158 
.0164 
.0170 
.0180 
.0190 
.0203 
.0213 

.0223    , ElftBtic  limit. 

.0237    ' 

.  02:)3    I  .  0O41 

.  0272 
.  0288 

.  o:{07 

.  0326 
.  0352 
.  0370 

.  0302 
.0418 
.  0445 
.0195 
.0510 
.  0533 
.  OfjTM 
.0602 
.0635 


Elon  (ration 
inl5incbert. 


.10 
.12 
.14 
.16 

.18 
.20 

.  23 
.27 
.31 
.36 


.  0083 


Tenitile  ntrengtb. 

=1.5  per  cent- 


Fractured  5".75  from  neck. 

Dianu^ter  at  fracture,  V^.S'2.  Area,  2.602  square  inches.  Contra 
tion,  5.8  ])cr  cent. 

Eloiijration  of  inch  sections,  ".01,  ".01,  ".01,  ".01,  ".02,  ".06*,  ".0 
".03,  ".01,  ".00,  ".00,  ".02,  ".01,  ".01,  ".01,  ".02. 

Appearance  of  fracture,  lavender  color,  serrated  surface  Tadiatin 
from  small  spongy  spot  of  yellow  metal  at  the  center. 


TESTS    OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1662. 

Aluminum  bra^-^'-chill  casting. 

Composition:  AL  3^,  SI.  i,  Cu.  63,  Zn.  33J. 

Marks,  11  C. 

Diameter,  1''.875. 

Bectional  area,  2.7612  square  inches. 

Ganged  length,  10''. 
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, 

Applied  loads. 

In  gaoged  length. 

Remarkii. 

Total. 

Per  Honare 
inch. 

Elongation. 

Set. 

P<mnd$. 
2,761 
13,806 
27,612 
41, 418 
65.224 
68.030 
82,836 
06,642 
00,403 
102,164 
104.025 
107,686 
110,448 
113,200 
116, 070 
118,  781 
121, 402 
124,264 
127,015 
120, 776 
132, 537 
135,208 
13a  060 
165,672 

200,000 

222.500 

227,000 

0 

/ 

PoundM. 
1,0(K) 
6,000 
10,000 
15,000 
20,000 
25,000 
SO.  000 
35,000 
30,000 
37,000 
3(<,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60.000 
60,000 

72.430 

80,680 

82,210 

0 

Inch, 

0. 

.0020 
.0064 
.0100 
.0136 
.0174 
.0210 
.0248 
.0256 
.0261 
.0270 
.0277 
.02^ 
.0202 
.0300 
.0310 
.0320 
.0327 
.0336 
.0344 
.0353 
.0365 
.0375 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

Initial  load. 

0. 

.0006 

.0012 

No  set  obserrecl  with  dividen.    Elaatic  limit 

.04 

between  60  090  and  73,000  pounds  per  square 
inch. 

.25                                                                                               1 

Tenaile  strength. 

.36 

=  2.8  per  cent,  in  15  inches. 

Fractured  5".75  from  neck. 

Diameter  at  fracture,  1".78.  Area,  2.488  square  inches.  Contraction, 
9.9  per  cent. 

Elongation  of  inch  sections,  ".01,  ".01,  ".02,  ".03,  ".01,  ".09*,  ".03, 
".02,  ".03,  ".02,  ".01,  ".03,  ".01,  ".02,  ".01. 

Hardness  :  Head,  14.69;  stem,  10.60. 

Flaky  in  vicinity  of  cut,  thereby  vitiating  the  results  of  the  hard- 
ness determination. 

Appearance  of  fracture  lavender  color,  spot  of  yellow  metal*".2  di- 
ameter at  the  center. 
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No.  1665. 

Aluminum  bronze—chill  coasting. 

Compoftition:  Al.  7i,  Si.  *,  Cii.  92. 

Marks,  .13  0. 

Diameter,  1".875. 

Sectioual  area,  2.7612  sqaare  inches. 

Gauged  length,  10". 

Applied  loads. 


Poimd*. 

Pounds. 

2,761 

1,000 

13,806 

5,000 

27, 612 

10,000 

41,418 

15,  000 

44, 179 

16,000 

40.940 

17.000 

49,701 

18.000 

52. 462 

19,000 

55,224 

20,000 

57,985 

21,000 

60,746 

22,000 

63,507 

23,000 

66,268 

24,000 

69,030 

25,  000 

71,791 

26, 000 

74,552 

27,  000 

77. 313 

28,000 

80,  074 

29,000 

82,ft36 

30,  000 

85, 597 
88,358 
91.119 
93,880 
96, 642 
99. 403 
102, 164 
104,925 
107, 6S« 
110,448 
113.-209 
115,970 
118,731 
121,41)2 
124, 254 
127,  015 
129. 776 
132,  537 
135,  298 
138,  060 
143,  582 
149, 104 
154, 627 
160, 149 
163,200 
0 


31.000 
32,000 
33,000 
34, 000 
35,000 
:{0,  000 
37. 000 
38, 000 
39,000 
40.  0(K) 
41,000 

42,  OOO 

43,  000 

44,  (MH) 
Af:,  000 
46, 000 
47,  000 
48,000 
49,  OGO 
,^0,  000 
52, 000 
54,  000 
56,000 
.58.  000 
59, 100 

0 


In  gaoged  length. 

Remarks. 

Elongation. 

Tnches. 
0. 
.0021 

.00«» 
.0099 
.0103 
.0113 
.0126 
.  0137 
.0160 
.0203 
.  0262 
.0352 

Set. 

Ineh. 

0. 

.0000 
.0000 
.0001 

Initial  load. 

EUwtio  limit 

1 

• 

1 

TenBile^atrength.                                                    ! 
=r  15. 1  percent                                                      ! 

.0029 

.0475 

0601 

.  0800 
.  0970 
.1150 
.1380 
.1565 

............ 

ElonsratioD 
in  15  inches. 

.27 

.31 

.34 

.40 

.43 

.48 

.52 

.57 

.61 

.67 

.73 

.78 

.83 

.91 

.97 

1.  03 

1.10 

1.19 

1.27 

1.37 

1.54 

1.77 

2.03 

2.37 

2.27 

Fractured  2".85  from  neck. 

Diameter  at  fracture,  1".04.  Area,  2.112  square  inches.  Gontmctio 
23.5  per  cent. 

Elongation  of  inch  sections,  ".13,  ".17,  ".28»,  ".16,  ".16,  ".15,  ".1 
".14,,  ".14,  ".13,  ".14,  ".15,  ".12,  ".13,  "13. 

Appearance  of  fracture  hivender  color,  radiant  surface,  spon" 
spot  of  yellow  metal  near  the  center. 
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No.  1G71. 
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Aluminvm  bronze — dry -sand  casting — stem  of  bar  as  cast. 

Composition :  Al.  7f ,  Si.  f,  On.  914. 
Marks,  9  D.  • 

Diameter,  1".90. 

Sectional  area,  2.84  square  inches. 
Ganged  length,  JO'^ 


Applied  loads. 


Total. 


Pounds. 
2,840 
14,200 
28.400 
42,600 
45,440 
48,280 
51, 120 
5a,  900 
u6,800 
59,640 
62,480 
65,320 
68,160 
71,000 
73,840 
76,680 
79, 520 
82,360 
86,200 


88.040 
90.880 
93,720 
96,560 


99,400 
102,  240 
105,  080 
107, 920 
110,760 
113,  600 
119.280 
124,960 
130,640 
136,320 
142,000 
147, 680 
150,450 
0 


Per  sqaare 
iDcn. 


Elongation. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
16,000 
17, 01)0 
18,000 
19,000 
20.000 
21,  000 
22,000 
23,000 
24,000 
25,600 
26,000 
27,000 
28,000 
29,000 
30,000 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
20.000 
15,000 
10.000 
5,000 
1,000 
31, 000 
32.000 
33,000 
34. 000 


35,000 
36,000 
37,  000 
38.000 
39,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52, 000 
52, 980 
0 


In  ganged  length. 


Inch, 

0. 

.0024 
.0054 
.0063 
.0093 
.0100 
.0107 
.0116 
.0129 
.0140 
.0169 
.0193 
.0285 
.0293 
.0341 
.0416 
.0493 
.0585 
.0685 
.0441 
.0461 
.0495 
.0526 
.0565 
.0607 
.0580 
.0550 
.0517 
.0478 
.0435 
.0740 
.0870 
.1005 
.1130 


I  Eloncation 
in  15  inches. 


.21 
.23 
.26 
.28 
.32 
.35 
.41 
.49 
.58 
.68 
.80 
.93 


Set 


Inch. 
0. 
0. 
0. 
.0002 


.0013 


.0123 


.0441 


Kemarks. 


Initial  load. 


Slaatio  limit. 


Bepeated  loads. 


.'  Tensile  strength. 
.[  =6.2  per  cent. 


Fractured  V\75  from  neck. 

Diameter  at  fracture,  1".75.  Area,  2.41  square  inches.  Contraction, 
15.1  per  cent. 

Elongation  of  inch  sections,  ''.07,  ''.16,*  ".06,  ".07,  ".04,  ".06,  ".05, 
".06,  ".05,  ".05,  ".05,  ".06,  ".04,  ".06,  ".06. 

Appearance  of  fracture,  lavender  color  at  the  circumference ;  central 
metal  ".9  diameter,  light  yellowish  color,  spongy. 


700 


TESTS    OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 


No.  1670. 

Aluminum  bronze — dry -sand  casting — stetiiofbaroH  cast. 

.OompoBition:  Al.  9,  Si.  1,  Cu.  90. 

Marks,  10  D. 

Diameter,  1".89. 

Sectional  area,  2.SI  square  inches. 


Applied  loads. 


Total. 


Per  sqaftre 
I       inch. 


PoundJt. 
2. 810 
14,050 
28,100 
42,150 
56,200 
50,010 
61,820 
64.630 
67,440 
70,250 
73.000 
75. 870 
78,680 
81,480 
84,300 
87,110 
89,920 
92,  730 
05,540 
96.350 
101,160 
103.  970 
106.780 
109.590 
112,400 
115,210 
118,020 
120.  830 
123, 640 
126,  450 
129,260 
132, 070 
134,  880 
137.  690 
140,500 
143, 310 
146, 120 
148,  930 
151,  740 
154,550 


157,360 
1({2, 980 
168.  GOO 
174, 220 
179,840 
18'3,  460 
191,080 
196,  .500 
0 


PountU. 
1,000 
6,000 
10,000 
15.000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,  000 
27. 000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34.000 
35,000 
36,000 
37,000 
38,0OC 
39.000 
40,000 
41.000 
42,000 
43, 000 
44,000 
45,000 
46, 000 
47,000 
48,000 
40.000 
50,000 
.Ol.OOO 
52,000 
M,  000 
54,  000 
55,000 


56,000 
58.000 
60,  000 
62.000 
64,000 
66,000 
68. 000 
69, 930 
0 


In  gauged  length. 


Ri^niarks. 


Elongatioii.;   Set. 


Inch. 
0. 

.0023 

.0054 

.0083 
I    .  0115 

.0121 
I  .0126 
1    .0135 

.  0144 
I    .0150 

.0160 

.0168 
,    .0179 

.0102 
I    .0207 

.0218 
I    .0233 

.0248 
>  .0265 
I    .0284 

.0302 
I  .0320 
!    .0343 

.0366 

.0390 
,    .0408  : 

.  0436  I . 
*     .  0463 
;     .0492  , 

.0520  ' 
;  .0538  . 
1     .0568  i- 

.0602  * 

.0643  . 
I  .0682    I 

1  .  (»70.'» 

• .  0740     , . 

.0787      . 

.0838  '. 
I  .0800    , 

{ Elonpratioii  > 
I  in  15  inches. 


Jmeh. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


.0003 


.0013 


ElaAtic  limit  (not  well  defined). 


.0058 


.0113 


.0187 


.0281 


.0418 


.  14 
.18 
.20 
.22 

!28 
.32 


Teusile  strength. 
—  1.3  percent. 


I 


Aren,  2.72  square  inches. 


Contractior 
''.01,  ".01 


Fractured  at  neck. 

Diameter  at  fracture,  1".8G 
3.2  i)er  cent. 

Elongation  of  inch  sections,  ''.03*,  '^.02,  ".02,  ".02,  ".01, 
".01,  ".01,  ".02,  ".01,  ".01,  ".00,  ".01,  ".01. 

Hardness:  Head,  17.08;  stem,  16.07. 

Maky  at  cut.  Appearance  of  fracture  lavender-colored  metal,  radi 
ating  firom  a  point  in  the  circumference.  Small  spot  of  yellowish 
magenta  colored  metal  near  the  center. 


TESTS   OP    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  1669. 

Aluminum  hrasH-'-drysand  casting — ntmn  of  bar  as  c€Uit, 

GompoBition :  Al.  3^,  ^i.  .^,  Cu.  63,  Zu.  33^. 

Marks,  11  D. 

Diameter,  1".90. 

Sectional  area,  2.84  square  inches. 

Ganged  length,  10". 
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Applied  loads. 

In  gauge 

Elongation. 

Inch. 
0. 

.0032 
.0067 
.0106 
.0142 
.0178 
.0214 
.  0252 
.0280 
.0328 
.0337 

d  length. 

Remarks. 

Total. 

Ponnd». 
2,840 
14, 200 
28. 400 
4i.  6oO 
.%,800 
71.000 
85.200 
9I».400 
113,  600 
127, 800 
130, 640 

Per  square 
inch. 

Set. 

Inch. 

0. 

0. 

.0<K)2 
.0002 
.0002 
.0002 
.0003 
.0003 
.0006 
.0009 

Pottrujtg. 
1,000 
.5.000 
10,000 
15,000 
20,000 
25,0CO 
30,  000 
35, 000 
40,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57  000 

Elastic  liin 

Elongation 
in  15  inches. 

It. 

13:<,480 

.0340 
.03.57 
.0367 
.0377 
.0387 
.0390 
.0410 
.0419 
.0428 
.0444 
.0465 
.0482 
.0500 
.0522 
.0536 
.0562 
.0580 
.0617 
.0659 
.0696 
.0734 
.0786 
.0854 
.0926 

136, 320 

139, 160 

142, 000 
144, 840 
147, 680 

.0019 

150, 5J0 

153, 360 
156,200 
150, 040 
161.  880 

.0030 

164,  720             58,  000 

107,560    1        59,000 
170,400            60,000 
173, 240            61, 000 
176,080    :        62,000 
178,920            03,000 
181, 760            64,  000 
184,600            65,000 
187,440            66,000 
190, 230            67,  000 
193,  120            68,  000 
lii6. 960            69,  000 
198,800             70.000 
109. 800            70. 350 
0                     0 

.0087 

Iwh. 
.09 
.09 
.10 
.11 
.11 
.12 
.12 
.13 
.15 
,16 

Tensile  strength. 

=  0.4  per  cent,  in  16  inches. 

.06 

Fractured  at  neck. 

Diameter  at  fracture,  1".86.  Area,  2.72  square  inches.  Contraction, 
4.2  per  cent. 

Ploiigation  of  inch  sections,  ".02*,  ".00,  ".01,  ".00,  ".00,  ".00,  ".00, 
".01,  ".00,  ".01,  ".00,  ".00,  ".00,  ".00,  "01. 

Appearance  of  fracture,  intermingling  of  yeUow  and  lavender-colored 
spots. 
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No.  1668. 

Aluminum  bronze — dry-sand  casting — stem  of  bar  as  cast. 

Compositiou:  Al.  7i,  Si.  J,  Ou.  92. 

Marks,  13  D. 

Diameter,  l".93. 

Sectional  area,  1^.93  square  inclies. 

Gauged  lengtli,  10". 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

j 
Elongation.'        Set. 

J 

Bemarks. 

Pounds. 
2,030 
14,650 
17.580 
20, 510 
23, 440 
26, 370 
29,  .100 
32, 230 
35.160 
38,090 
41. 020 
43,950 
46,880 
49, 810 
62,740 
55,670 
58,600 
61,  530 
64,460 
67,300 
70,320 
73,250 
76,180 
70, 110 
82,040 

84,970 
87,900 
00,830 
03. 760 
96,690 
99. 0  JO 
lO'J,  5r)0 
10.>,  480 
108,410 
111,340 
114,270 
117.  200 
120,130 
I'A  060 
125,990 
128,  920 
131,850 
134, 780 
136,  400 
0 

Pounds. 

1,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11, 000 

12,000 

18,000 

14,000 

15.000 

16.000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 
30, 000 
31,000 
32,  000 
33, 000 
34,000 
35. 000 
36, 000 
37,000 
38,000 
39, 000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45, 000 
46,000 
46,550 
0 

rnehes. 
0. 

.0030 
.0037 
.0042 
.0050 

Inch. 
0. 
0. 

Initial  load. 
Elarttio  limit. 

Tensile  strength. 
=  7.8  per  cent. 

.0055 
.0062 
.0066 

.0002 

.0074 
.0083 

.0091 
.0100 
.0112 
.0125 
.0142 
.0175 
.0226 
.0300 
.0401 
.0605 
.0652 
.0823 
.1037 
.1230 
.1450 

.0007 

Elougatiou 
inlSiucheH. 

.26 
.30 
.32 
.37 
.40 
.44 
.49 
.54 
.59 
.64 

...... .... .. 

.71 

.76 

.81 

.88 

.95 
1.01 
1.10 
1.19 

•■••i:i7— 

Fractured  6".80  from  neck. 

Diameter  at  fracture,  1".73. 
19.7  per  cent. 

Elongation  of  inch  sections,  ".07,  ''.06,  ".09,  ".06, 

.08,  ".08,  ".07,  ".06,  ".08,  ".06,  ".06,  ".07. 

Appearance  of  fracture,  lavender  color  at  circumference;    centrr 
metal,  light  yellow  color. 


Area,  2.35  square  inches.    Gontractio 
".07,  ".11,  ".15 
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2^0.  1657. 

Composition  from  New  York  Navy  Yard — cast  in  green  sand. 

Composition:  Cu.  88,  Zn.  2,  8n.  10, 

Mark,  1. 

Diameter,  1".875. 

Sectional  area,  2.7612  square  inches. 

Gauged  length,  1(K'. 


Applied  loads. 

In  gaaged  length. 

Kemarks. 

Total. 

Peraquaxe 
inoh. 

Elongation. 

Set. 

Pounds. 
2.761 
13.806 
16,567 
10.328 
22,080 
24.850 
27,612 
30, 373 
33,134 
85.8P5 
38,666 
41,418 
44, 170 
46,040 
49,701 

1,000 
5.000 
6,000 
7.000 
8.000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
0 

Inch. 

0. 

.0045 
.0055 
.0065 
.0076 
.0090 
.0108 
.0133 
.0173 
.0267 
.0443 
.0980 
.1194 
.2085 

Inch. 
0. 

iDHial  load. 



.'0012 

Elastic  limit. 

Tensile  strength. 

=  2.5  ])er  cent,  in  15  inches. 

.38 

Fractured  ".40  from  neck. 

Diameter  at  fracture,  1''.83.  Area,  2,630  square  inches.  Contraction, 
4.8  per  cent. 

Elongation  of  inch  sections,  ".0I)»,  ".05,  ".02,  ".02,  ".04,  ".02,  ".03, 
".02,  ".02,  ".01,  ".01,  ".00,  ".02,  ".02,  ".01. 

Hardness:  Head,  3.33;  stem,  3.33. 

Appearance  of  fracture,  small,  vesicular  surfaces,  varying  in  color 
from  copper  to  light  silvery. 
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No.  1659. 

Navy  Yard  brojize — oast  in  green  sand. 

Gompositiou  same  as  No.  1657. 

Mark  2. 

Diameter,  1''.876. 

Sectional  area,  2.7612  square  inches. 

Gauged  length,  10". 


Applied  loftdB.        1      In  gauged  length. 

Total. 

Persqnare 
inch. 

Elongation. 

Set 

PoHnd*. 
2,761 
13, 806 
16,567 
19,  324 
22,089 
24,850 
27,  612 
30,373 
33,134 
35,896 
38,656 
41. 418 
44.179 
46,940 
49,701 

62,462 
55, 224 
57,985 
60,746 
63, 507 
66,268 
67,900 
0 

Poiindt. 

1.000 

5. 000 

6,  000 

7.0U0 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 
2",  000 
21,000 
22,000 
23,000 
24,000 
24,590 
0 

0. 

.0042 
.0051 
.0060 
.0071 
.0081 
.0091 
.0107 
.0128 
.0150 
.0215 
.0376 
.0590 
.0962 
.1550 

Inch. 
0. 

.0001 

Initial  load. 
Slaatie  limit. 

TensUe  strength. 

.0005' 

Elongation 
in  15  inches. 

34 

.44 
.60 
.73 
.92 
1.13 

1.23 

-  8. 2  per  cent.                                                                 , 

Fractured  ".35  from  neck. 

Diameter  at  fracture,  1".81.  Area,  2.573  square  inches.  Oontraction, 
6.8  per  cent. 

Elongation  of  inch  sections,  ".15»,  ".08,  ".09,  ".08,  ".07,  ".09,  '^07,  ''.08, 
''.07,  ".07,  ".08,  ".08,  ".09,  ".06,  ".07. 

Appearance  of  fracture,  yellowish  lavender  color,  with  darker  shade 
of  metal  at  one  side. 


TESTS  OF  IRON,    STEEL,   AND   OTHER  MATERIALS. 

No.  1666. 

N(wy-yard  bronze^  cast  in  green  sand. 

Same  composition  as  No.  1657. 

Marks,  3. 

Diameter,  1''.876. 

Sectional  area,  2,7612  sqaare  inches. 

Gauged  length,  W. 
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AppUed  loads. 

In  ganged  lesgtli. 

Bemarka. 

Total. 

Per  sqaar« 
inch. 

Set. 

Pounds, 
2,761 
13.806 
16,667 
19,328 
22,080 
24,860 
27,612 
30,373 
33,134 
35,806 
38,666 
41,418 
44.179 
46,940 

52,4€2 
65,224 
67,985 
60,746 
02.900 
0 

Pounds. 

1,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

19,000 
20,000 
21,000 
22,000 
28.780 

incA. 

0. 

.0084 
.0044 
.0054 
.0062 
.0074 
.0084 
.0097 
.0120 
.0144 
.0200 
.0285 
.0646 
•0804 

0. 
0. 
0. 

Initial  load. 
Slaaticllmit. 

Tenaile  strength. 
=6.9  percent 

.0008 

Elongatton 
inl6tnohea. 

.28 
.41 
.66 

.74 

.88 

Fractured  1".90  from  neck. 

Diameter  at  fracture,  1".77.  Area,  2,461  square  inches.  Contraction, 
10.9  per  cent. 

Elongation  of  iuch  sections,  ''.04,  ''.12*.  ''.07,  ".05,  ".05,  ".06,  ".05, 
".06,  ".04,  ".06,  ".09,  ".06,  ".05,  ".04,  ".04. 

Appearance  of  fracture,  coarse,  irregular  facets,  lavender  color  at 
circumference,  central  part  varies  in  color  from  light  yellow  to  deep 
golden. 

H.Ex.46 46 
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'So.  1667. 
Navy^yard  bronze^  cast  in  grem  »(md.    Stem  qf  bar  as  easL 

Same  composition  as  No.  1657. 

MarkSi  4. 

Diameter,  r'.88. 

Sectional  area,  2.776  square  inches. 

Gauged  length,  W. 


AppUed  loAds. 

In  gaaged  length. 

Bemarka. 

Total. 

Per  aanare 
incki. 

Elongation. 

Bet. 

Pounds, 
2.776 
13,880 
16,656 
19.433 
22,208 
24,084 
27,760 
80,536 
33,312 

Pounds, 
1.000 
6,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18.000 

10,000 
20L000 
21,000 
22,000 
23.000 
0 

Inch, 
0. 

.0084 
.0044 
.0058 
.0063 
.0060 
.0077 
.0088 
.0100 
.0114 
.0185 
.0178 
.0268 
.0468 
.0763 

Inch. 
0. 
.0004 

Initial  load. 
ElaaticliiBit. 

Tensile  atrength. 
=  4.0  per  cent. 

.0005 

;    36,088 
39,864 
41.640 
44,416 
47,102 
40,968 

62,744 
55,520 
.'18.206 
61.072 
63,848 

Elongation 
lnl5inohee. 

.17 
.26 
.86 
.46 

.60 

Fractured  ''.80  from  neck. 

Diameter  at  fracture,  1''.78.  Area,  2.488  square  inches.  Contraction, 
10  4  per  cent. 

Elongation  of  inch  sections^  'M2»,".05,''.03,".04,  ".04,  ".04,  ".02,  ".04, 
".03,  ".04,  ".03,  ".04,  ".04,  ".03,  "01. 

Appearance,  dark  lavender  color,  interspersed  with  lighter  colored 
silvery  and  yellowish  metal. 
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No.  1668. 

Navy-yard  hnmze^  oa»t  in  green  eand.    Stem  of  bar  m  east. 

(3ompo6ition  same  as  Ko.  1657. 

Marks,  5. 

Diameter,  1".88. 

Sectional  area,  2.776  sqaare  inches. 

Ganged  length,  1(K^ 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  square 
inoh. 

Blongation. 

Set 

Poundt. 
2,776 
18,880 
16,666 
19,432 
22,208 
24,084 
27,760 
30.686 
38,312 
36.088 
88.864 
41,640 
44.416 
47,192 
49.968 
52,744 

66,520 
67.100 

Ptnmdt. 
1,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 

20,000 

Jneh. 

0. 

.0039 
.0046 
.0063 
.0068 
.0070 
,0079 
.0090 
.0097 
.0112 
.0136 
.0190 
.0279 
.0446 
.0784 
.1289 

Ineh, 

0. 

-.Ot'Ol 

Inituaioad. 
Elastic  Unit. 

Tensile  strength. 
=2.8  per  cent. 

0. 

.0071 

inl5fnohes. 

.M 

.85 

Fractnred  '^70  from  neck. 

Diameter  at  fracture,  l'^82.  Area,  2.601  square  inches.  Oontractiouy 
6.3  per  cent. 

Elongation  of  inch  sections,  'Ml%  ',02,  ".03,  ''.02,  ".02,  ".02,  ".01, 
".03,  ".01,  ".01,  ".02,  ".02,  ".01,  ".01,  ".01. 

Appearance  of  fhtctnre,  dark  lavender  oolorj  interspersed  with  lighter 
colored  silvery  and  yellowish  metaL 
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ISo.  1660. 

Na/eyyard  bronze^  coMt  in  green  eand.    Stem  of  bar  ae  oaeU 

GompoBition  same  as  No.  1657. 

Marks,  6. 

Diameter,  r^88. 

Sectional  area,  2.776  sqaare  inches. 

Ganged  length,  1(K^ 


Applied  loads. 

In  g»iiced  length. 

Remarks. 

TotaL 

inoL 

Elongation. 

Set 

Potmdf. 
2,776 
18,880 
16^666 
19,482 
28,206 
24,964 
27,760 
30,686 

n;8i2 

86.068 
86,864 
41,646 
44.416 
47.192 
49,968 
62,744 
66.680 

68,296 

61,072 
63.848 

^^ 

Potmdt. 
1,000 
6,000 
6,000 
7,000 
8,600 
9,000 
10.600 
11,000 
12,000 
18,000 
14.000 
16,000 
16.000 
17,000 
18,000 
19,000 
20,006 

21,000 
22.000 
28,000 
28,760 
0 

Inch. 

0. 

.0086 
.0688 
.0061 
.0061 
.0070 
.0079 
.0090 
.0098 
.0106 
.0127 
.0162 
.0226 
.0372 
.0630 
.0990 
.1290 

Inch, 
0. 
.0066 

Initial  load. 
Sasticlimit 

=8.7  percent. 

.0006 

inl6inohes. 

.26 
.37 

.47 

.66 

Fractured  '^55  from  neck. 
Diameter  at  fracture,  P^Sl. 


Elongation  of  inch  sections,  'Ml*,  ''.02,  ".04,  ".04, 


Area,  2.573  square  inches. 
!•,  ".02,  ".04,  ".04,  ".02, 
".02,  "704,  ".03,  ".03,  ".03,  ".04,  ".03,  ".02. 
Hardness:  Head,  3.67;  stem,  6.56. 
Appearance  of  fracture,  dark  lavender  color. 


.04,  ".05, 


ALUMINUM  BRONZE 


TO  BB  U8RD  FOR 


GUN  VENTS. 


Grade  of  xaetal,  A  No.  8. 
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No.  3C45. 
Mark,  1.  . 

Diameter,  ^^505. 
Sectional  area,  .20  square  inch. 
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AppUedUHMli. 

Btonsation 
pertticb. 

SoDoeaaiTe 
elongation 
perlnoh. 

Permanont 
■et. 

SuooeaaiTe 

permaoent 

set. 

Bemarka. 

TotaL 

Pertqaare 
Inch. 

Poundt. 
200 
1,000 
2  000 
3,000 
4,000 
5,000 
6,600 
7,000 
8,000 
9,000 
10,000 
10.200 
10,400 
10,600 
10,000 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14.400 
14,800 
15.200 
15,600 
16,000 
16.400 
16,800 
17,200 
17,600 
18,000 
18,070 

P^ndt. 
1,000 
AOCO 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
40,000 
43^000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
56,000 
60.000 
60,000 
62,000 
64,000 
66,000 
08.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
00.350 

Inch. 

0. 
.000250 
.000560 
.000750 
.001100 
.001400 
.001750 
.002000 
.002300 
.002700 
.003050 
.003250 
.003450 
.003600 
.003850 
.004300 
.004500 
.005200 
.005850 
.006300 
.008000 
.010400 
.013250 
.017400 
.021800 
.027250 
.033500 
.0400 
.0500     . 
.0600 
.0800 
.1000 
.1250 
.1650 
.18.V0 
.2700 
.3150 

Inch. 
0. 

.000250 
.000300 
.000200 
.OOOSoO 
.000300 
.000360 
.000250 
.000800 
.000400 
.000850 
.000200 
.000200 
.000150 
.000250 
.000460 
.000200 
.000700 
.000650 
.000450 
.001700 
.002400 
.002860 
.004150 
.004400 
.005450 
.006260 
.0066 
.0100 
.0100 
.0200 
.0200 
.0250 
.0300 
.0300 
.0850 
.0450 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

S: 

0. 

Ineh. 
0. 

Initial  load. 
BlaatioUmit. 

Tensile  atranflrtli. 

.000600 

.000600 

' "■ 

............ 

...... ...... 

General  ewnmary. 

Tensile  Rtiength  per  square  inch  of  orifflnal  aection pounds..    90,350 

Elastic  limit  per  sqnare  inch  of  original  section.. do 60,000 

Sloneation  per inon  after mptore inch..    0.3500 

£longation  per  inch  ander  strain  at  elasticlimit do 003050 

Reduction  in  diameter  at  point  of  mptore do 125 

Redootlon  in  area  after  raptnxe.  per  oentnm  of  original  seotioB 43.3 

Position  of  mptnre at  middle  of  stem  at  center  punch  mark 

Character  of  broken  surface fine  silkr 

Elongation  of  inch  sections .«••«•.•. 84*^.26* 
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No.  3646. 


Marks,  2. 

Diameter,  ''.605. 

Sectional  area,  .20  sqaore  inch. 


Applied  loads. 

BlonffEtion 
perlnoh. 

Soocaailve 
elongation 
per  Inch . 

Permanent 
set. 

SnooeMive 

permanent 

Bet. 

Bemarka. 

TotaL 

Persqnare 
inch. 

Pound$. 

200 

1,000 

2,000 

8,000 

4,000 

5.000 

6.000 

7,000 

8.000 

9.000 

0,400 

9.600 

9,800 

10.000 

10.200 

10,400 

10.600 

10,800 

11,000 

11,200 

11.400 

11,600 

11,800 

12.000 

12,400 

12,800 

13.200 

13,600 

14,000 

14,400 

14,800 

16.200 

16.600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,030 

Pounda, 
1.000 
5,000 
10.000 
U006 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
47.000 
48.000 
40.000 
50,000 
51,000 
62,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
81,000 
86.000 
88,000 
90,000 
90,160 

Iiuh. 
0. 

.000900 
.000500 
.000800 
.001100 
.001400 
.001800 
.002060 
.002400 
.002750 
.002900 
.003000 
.003250 
.003400 
.008550 
.003660 
.009900 
.004100 
.004450 
.004900 
.005650 
.006400 
.007250 
.008160 
.011300 
.014400 
.017650 
.022400 
.027660 
.084400 
.042000 
.053650 
.066500 
.0850 
.1000 
.1150 
.1600 
.1900 
.2700 
.3160 

Inek. 
0. 

.000200 
.000300 

.000300 

.000300 

.000300 

.000400 

.000250 

.000350 

.000350 

.000160 

.000100 

.000250 

.000150 

.000150 

.000100 

.000260 

.000200 

.000350 

.000450 

.000750 

.000750 

.000850 

.000900 

.003160 

.003100 

.003250 

.004750 

.005250 

.006750 

.007600 

.011650 

.012850 

.0185 

.0150 

.0150 

.0350 

.0400 

.0800 

.0450 

JncA. 

0. 

0. 

Inltialload. 
Elastio  limit 

Tensile  strensth. 

—.000060 

-.fX)0060 

■      " 

, 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poands..    90,  ISO 

Elastic  limit  per  square  inch  of  original  section do —    SS.OQ0 

Klongation  per  iucQ  after  rapture inch..    O.IOOu 

Elongation  per  inch  under  strain  at  elastic  limit do 003650 

Ttediiction  in  diameter  at  point  of  rupture do 095 

Keductionin  area  after  ruptnre,  per  centum  of  original  section 34.0 

Position  of  rupture at  middle  of  stem  at  center  punch  mark. 

Character  of  broken  surface fine;  silky. 

Elongation  of  inch  sections ^ ".85*.  ".Si* 
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TEH  FEB   CENT.  ALUMnrUM  BROHZE,  MAHXTFACTURED  BT  THE 
COWLES  ELECTBIO  SMELTIVa  AHD  ALUMHrUM  COMPAHT. 

Specimens  cat  from  a  ring  14^' diameter  by  1^^85x  l'^85  cross-section 
dimensions. 

Two  specimens  cut  from  ring  in  the  condition  it  was  received  at  the 
Watertowu  Arsenal. 

Two  specimens  (marked  H)  cat  from  a  sector  of  a  ring  which  was 
straightened  while  at  cherry-red  heat. 

No.  1^75. 
Diameter,  '^664. 
Sectional  area,  .26  sqaare  inch. 
Ganged  length,  3'^ 


Applied  loada. 

pettaioh. 

Saooeflsiye 
cloofsaUon 
per  inch. 

Permaiieot 
aet 

Snocesalye 

pormuieDt 

set 

Remarka. 

TotoL 

Per  aqnftre 
inoh. 

Poundi. 
250 
1,260 
2.600 
8,750 
5.000 
6.260 
7.500 
7,750 

8,000 
8,250 
8.500 
8,730 
9.060 
9,250 
9,500 
9,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
13,000 
13,500 
14,000 
14,500 
15.000 
15,500 
16.000 
16.500 
17.000 
17,500 
18,000 
18,000 

Pound*. 
1,000 
5,000 
10.000 
16.000 
20.000 
25^000 
30,006 
81,000 

32,000 
88,000 
34,000 
35,000 
36.000 
37,000 
38,000 
80,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52.000 
54.00) 
56,000 
58.000 
60,000 
62,000 
64,000 
66.000 
68.000 
70.000 
72,000 
74,000 

Inch, 
0. 

.000167 
.000500 
.000800 
.001100 
.001433 
.002067 
.002188 

.002267 
.002400 
.002567 
.002667 
.002800 
.002838 
.003167 
.008300 
.003533 
.003667 
.003833 
.003967 
.004238 
.004538 
.004733 
.006000 
.005338 
.005567 
.005933 
.006667 
.007267 
.008067 
.C08933 
.000900 
.010500 
.  012100 
.013400 
.015067 
.017167 
.019888 

Inch, 
0. 

.000167 
.000333 
.000300 
.000800 
.000888 
.000634 
.000066 

.000134 
.000183 
.000167 
.000100 
.000133 
.000138 
.000234 
.000183 
.000238 
.000134 
.000166 
.000134 
.000266 
.000300 
.000200 
.000267 
.000333 
.000234 
.000306 
.000734 
.000600 
.000800 
.000806 
.000967 
.000600 
.001600 
.001300 
.001667 
.002100 
.002666 

Inch. 
0. 
0. 
0. 

0.    ' 
0. 
0. 
.000267 

Inch, 
0. 

Initial  load. 

Elastio  limit  not  well 
deiined. 

TensUeatiwigth. 

.000267 

.000500 

.000238 

.000988 

.000433 

.004783 

.003800 

Oeneral  mummary. 

TenflllA stroiglh peraqaave ineh of  original seoUom pounds..    7i,000 

Elastio  limit  p^  ■qnare  inch  of  original  seotion do....    31,000 

Elongation  per  inen  after  mptnre • inch..    0.0100 

Elongation  per  Inoh  under  strain  at  elastio  limit do....  .002133 

Reduction  in  diameter  at  point  of  mptare do 014 

Kednctiun  in  area  after  rupture,  per  centum  of  original  section 5.0 

Position  of  rupture ".56firom  neck 

Character  of  broken  surface light  lavender  color,  flaky  surface. 

Elongation  of  inch  sections ''.01,  ".01, ''.01* 
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No.  1376. 

Diameter,  ".56L 

Sectional  area,  .26  square  inch. 

Ganged  length,  3". 


AppUedloadK. 

SkiDgfttioD 
per  inch. 

Snooewivo 
oloDjTfttion 
per  inch. 

Peimaneiit 
set. 

Saocosaive 
set. 

fiemttka. 

ToUL 

PeriaaKre 

Pounds, 
250 
1,850 
2.600 
8,750 
6,000 
6,250 
6,500 
6,750 
7.000 
7,250 
7.500 
7.760 
8.000 
8,250 
8,500 
8.750 
9.000 
9.250 
9,500 
9,750 
10,000 
10.500 
11,000 
11,500 
12,000 
12,600 
18,000 
18,500 
14,000 
14,500 
15, 000 
15,500 
16.000 
17,500 
18,860 

Pounds. 
1.000 
6.000 
10,000 
15.000 
20.000 
25.000 
26.000 
27,000 
28.000 
29.000 
80.000 
81,000 
82.000 
88,000 
84,000 
35,000 
86.000 
87.000 
88.000 
89.000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
66,000 
68.000 
60.000 
02,000 
64.000 
70,000 
75,400 

Ineh, 

a 

.000888 
.000507 
.000833 
.001200 
.001688 
.001607 
.001700 
.001833 
.001883 
.002007 
.002267 
.002888 
.002483 
.002688 
.002788 
.002900 
.003067 
.003888 
.003387 
.003600 
.003000 
.004367 
.004938 
.006500 
.006000 
.006367 
.  007167 
.008000 
.008900 
.010067 
.010567 
.011983 
.0167 

Ineh, 
0. 

.000283 
.000334 
.000200 
.000867 
.000333 
.000084 
.000138 
.000133 
.000100 
.000184 
.000200 
.000000 
.000100 
.000200 
.000100 
.000167 
.000167 
.000160 
.000134 
.000238 
.000300 
.000407 
.000500 
.000507 
.000500 
.000367 
.000800 
.000833 
.000900 
.001167 
.000500 
.001360 
.004707 

Ineh. 
0. 
0. 
0. 
0. 
0. 

.000083 

Jfiefc. 
0. 

InitiAlloed. 

• 

"'."666638  " 

.000300 

.000807 

.000507 

.000287 

.000007 

.000400 

.008807 

.-mmt.  ...... 

.001400 

.004707 

.001400 

General  eummaty. 

Tensile  strenf^h  per  aqnare  inch  of  orifpinal  Bection pouds..    75,460 

Elongation  per  inch  after  raptnre Iiioh..    0.0107 

RednctioD  in  diameter  at  point  of  mptnre .„ do.. I        .014 

Kedaotion  in  area  after  rapture,  per  centum  of  original  MotioD 6t0 

PoHition  of  mptare J I".4i6  ftom  ne^ 

Character  of  broken  anrfaoe Ufht  laveoder  color,  flaky  anrfSMB. 

Elongation  of  inohaectionj ".01, '».03»,  ".01. 
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No,  1378. 
Marky  H. 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Oauged  length,  3''. 
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Applied  loads. 

EloDntlon 
perlnoh. 

Snoceseiye 
elongation 
perlnoh. 

Permuent 
Bet. 

SncoeMive 

permanent 

set. 

Remarks. 

Total. 

Per  Bquare 
inoli. 

Powndt. 
250 
1,250 
2,600 
3,750 
6,000 
6.260 
6,600 
6,760 
7.000 
7,260 
7.600 
7,760 
8.000 
8.260 
8,500 
8,760 
9,000 
9,250 
9,600 
9,750 
10,000 
10,500 
11.000 
11,600 
12,000 
12,600 
13.000 
18,500 
14,000 
14.500 
15,000 
15,500 
16,000 
16,500 
17.000 
18,000 
19,000 
19,980 

Pounds  . 
1,000 
5.000 
10,000 
16,000 
20,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 
86.000 
86.000 
87.000 
88.000 
39.000 
40,000 
42,000 
44.000 
46,000 
48.000 
60,000 
52,000 
54,000 
66,000 
56,000 
60,000 
62,000 
64,000 
66.000 
68,000 
72,000 
70^000 
79,920 

Inch. 

a 

.000300 
.000638 
.000983 
.001300 
.001683 
.001667 
.001733 
.001838 
.001967 
.002067 
.002167 
002800 
.002400 
.002500 
.002683 
.002800 
.002900 
.003138 
.003338 
.003600 
.003767 
.004200 
.004600 
.005100 
.005567 
.000100 
.006700 
.007487 
.008233 
.009000 
.009600 
.010800 
.012000 
.013233 
.0150 
.0200 

Inch, 
0. 

.000300 
.000388 
.000800 
.000867 
.000383 
.000034 
.000006 
.000100 
.000184 
.000106 
.000100 
.000188 
.000100 
.000100 
.000138 
.000167 
.000100 
.000233 
.000200 
.000167 
.000267 
.000438 
.000400 
.000600 
.000467 
.000538 
.000600 
.000787 
.000766 
.000767 
.000600 
.001200 
.001200 
.001233 
.001767 
.0050 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

Initial  load. 

.•••..  A..  •■ 

.000200 

.000200 

.000388 

.000133 

.000738 

.000400 

.001833 

.001100 

.    .003700 

.001867 

C^en€ral  summary, 

Tensilastrenf^  per  square  incli  of  original  section pounds..    70,990 

Elongation  per  inch  after  rapture inch..    0.0200 

Bednotion  in  diameter  at  point  of  rapture do...       .014 

Bednotloniuareaafterrapture,per  centum  of  original  section 5.0 

Position  of  rupture ■ ''.55  f^om  neck. 

Character  of  broken  surlhoe* i. light  lavender  color,  flaky  snrfiMse. 

Elongation  of  inch  seotioiiB ".08%  ".02.  ".01 
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No.  1379. 

Mark,  H. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonntion 
per  Inch. 

Sucoessive 
eloDsatlon 
perlnob. 

Permanent 
set. 

SaocoMive 

permanent 

aeu 

Semarka. 

Total. 

Per  square 
Incli. 

Pounds. 
250 
.1,250 
2,500 
3,750 
5.000 
8,250 
8,500 
8.750 
7,000 
7,280 
7,500 
7,750 
8,000  - 
8,250 
8.500 
8.750 
9,000 
9,250 
9,500 
9.750 
10,000 
10,500 
11,000 
11,500 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,500 
18,500 
19,100 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
26, 0  )0 
27,000 
28.000 
20.000 
80,000 
31,000 
32,000 
83,000 
34,000 
35,000 
36,000 
37.000 
38,000 
30.000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
HOOO 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.A0O 
70,000 
76,400 

Inch. 
0. 

.000200 
.000533 
.000883 
.001167 
.001533 
.001633 
.001667 
.001800 
.001900 
.002067 
.002200 
.002333 
.002433 
.002667 
.002800 
.002867 
.003000 
.003267 

.003667 

.004033 

.004533 

.  005100 

.005567 

.000100 

.006600 

.007567 

.008133 

.009067 

.010100 

.010607 

.011800 

.013267 

.0150 

.0200 

Inch. 
0. 

.000200 
.000383 
.000900 
.000334 
.000366 
.000100 
.000084 
.000133 
.000100 
.000167 
.000133 
.000133 
.000100 
.000234 
.000133 
.000067 
.000133 
.  000267 
.000066 
.000334 
.000366 
.000500 
.000567 
.000467 
.000533 
.  000500 
.000967 
.000566 
.000934 
.  001033 
.  000567 
.001133 
.001467 
.001733 
.0050 

Inch. 
0. 
0. 
0. 
0. 
0. 

.000038 

Inch. 
0. 

Initial  load. 

• 

TenaileatrenfTth. 

"."ooooS"" 

.000233 

.000200 

.000500 

.000267 

.000900 

.000400 

.002233 

.001300 

.*00i633 

.002400 

General  summary. 

Tensile  strenKth  per  square  inch  of  original  section ponnda..  76,400 

Elonfcatiou  per  inch  after  rapture inch..  aoiSS 

Keduction  in  diameter  at  i>omt  of  rnptnre do 014 

Beductionin  area  after  rupture,  per  centum  of  original  section 5.0 

Position  of  mptore 1".85  ftom  neck. 

Character  of  broken  snrfaoe . .  .light  lavender  color ;  flaky,  radiating  ttom  a  point  near  the  clrcamferenee . 
Elongation  of  inch  sections ".01»  ".02*.  ".OL 
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BROSZE  SPECIMENS  FBOM  WATEBVUET  ABSESAL 

Composition :  Oil  88,  Sa.  10.  Za.  2. 

Specimens  taken  from  a  casting  weighing  107  pounds,  for  the  console 
of  the  breech  mechanism  of  sea-coast  guns. 

No.  3690. 
Hark,  1. 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  loAds. 

EloDffiktioii 
permch. 

Saccomivo 
elongation 
per  inch. 

Permaoent 
set 

Saooeaaive 

permanent 

aeL 

Bemarka. 

Total. 

Per  sqnare 
Inch. 

Pmtnd9. 
250 
1,250 
2,500 
2.750 
8,000 
3.250 
3,500 
3,760 
i.600 
4.250 

.4,500 
4,750 
5,000 
5,250 
5.600 
5,750 
6,000 
6,250 
6,380 

Pounds, 
1,000 
5,000 
10,000 
11,000 
12.000 
13.000 
14,000 
15.000 
16.000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
25,520 

Inek. 
0. 

.000267 
.000900 
.001000 
.001100 
.001367 
.002333 
.003833 
.007600 
.011667 
.018233 
.025500 
.0;i0838 
.046533 
.061667 
.072833 
.091667 
.1100 

0. 

.000267 
.000638 
.000100 
.000100 
.000267 
.000966 
.001500 
.003767 
.004067 
.006566 
.00T267 
.011333 
.009700 
.015133 
.011166 
.018833 
.018333 

Ineh. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  etrength. 

.002607 

.002667 

....A 

General  summary. 

Sneolflc  jtravlty  (porona) 8.1892 

Uai-dnesa - 8.33— 

Tensile  strength  per  square  Inch  of  oritfhial  section pounds..    25, 520 

Elastic  limit  per  sonare  inch  of  originsJ  section do 12,000 

ElonjEAtion per  incn  after  mptnre inch..    0. 1233 

Klonjiation  per  inch  under  strain  at  elaatic  limit do 001100 

Kednction  in  diameter  at  point  of  rupture do 044 

Kifduction  in  area  after  rupture,  per  centum  of  original  section 15.0 

Position  of  mpture k"  from  neck. 

Character  of  broken  surfisce,  irregular,  spongy.    Color  Taries  from  lavender  and  light  yellow  to  dark 

copper  color.    Surface  cracks  developed  aM>ng  the  stem. 
Elongationaof  inch  section* ''.15*.  'M2,  MO. 
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Marks,  2. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


No.  3691. 


Applied  loads. 

Elonicatlon 
per  inch. 

111 

Permanent 
set 

Sooceesive 

permanent 

set. 

Remarka. 

Total. 

Per  square 
inch. 

Poundt. 
250 
1,250 
2,500 
2,750 
3,000 
3.250 
3,600 
3,750 
4,000 
4,250 
4,600 
4,750 
5,000 
6,250 
5,500 
6.750 
6,000 
6,250 
6.500 
6.750 
7,000 
7,250 
7,260 

Pottndt. 
1.000 
5,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
29,040 

Inch. 
0. 
.000833 
.000867 
.000033 
.001100 
.001488 
.002367 
.003367 
.005867 
.008600 
.  014667 
.020000 
.029667 
.038000 
.049633 
.059000 
.073667 
.0807 
.1000 
.1138 
.1333 
.1633 

Inch. 
0. 

.000333 

.000534 

.000066 

.000167 

.000338 

.000934 

.001000 

.  002500 

.008933 

.005867 

.005333 

.009667 

.008633 

.011833 

.009167 

.014067 

.013033 

.0133 

.0133 

.0200 

.0200 

hieh. 
0. 
0. 

.000033 

Inch. 
0. 

'".'006633'" 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

, 

General  summary, 

Sneoifio  gravity ^ 8.319S 

Ilardnesa 3L33 

TeoHilc  strength  per  square  inch  of  original  section pounds..    29i,  040 

Elastic  limit  per  sauare  inch  of  originalsection do. ...     13,  000 

Elongation  per  inch  aftermpture inch..     0. 1000 

Elongation  per  inch  nnder  Btrain  at  elastic  limit do 001100 

deduction  in  diameter  at  point  of  rupture do 064 

Hedaction  in  area  after  rupture,  per  centum  of  original  section 21. 4 

Position  of  rupture - . i"  fVcmi  neck. 

Cliaracter  of  broken  surface,  irregular  color,  varies  ft^m  lavender  and  light  yellow  to  dark  yellow,  the 

light  yellow  preponderating.    Surfac6  cracks  developed  along  the  stem. 
Elongation  of  inch  sections ".aO»,  ".14,  ".14 
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Sii»of  wire,'a5x".20. 
Outside  diameter  of  spring,  V'^^i 
Space  between  coils,  '\20. 
Length  of  spring,  2",70. 


^5Sr 

Lensthof 
spring. 

BflOiftrka. 

Pouindi. 

0 

350 

406 

6,160 

2.70 
1.89 
L78 

Spring  elowd  down. 
IftnafleBtrangth. 

Fractured  one  leg  of  stem  of  smaller  loop  within  the  spring. 

No.  2. 
Size  of  wire,  M8x  ".2a 
Outside  diameter  of  spring,  1^.37. 
Space  between  coils,  ".20 
liength  of  spring,  3^'M. 


^fiJT 

spring. 

BAmsrks. 

Founds, 

0 

360 

500 

640 

4,180 

a46 
2.66 
2.87 
2.82 

Tensile  strength. 

Fractured  one  side  of  larger  looped  end  opposite  end  of  spring. 

No.  8. 

Size  of  wire,  ''.24x".24. 
Outside  diameter  of  spring,  1".50. 
Space  between  coils,  ".18. 
Length  of  spring,  3".37. 


^^ 

Length  of 
spring. 

BemailES. 

Founds, 

0 

350 

050 

770 

8,820 

InehtM, 
8.87 
2.96 
2.58 
2.48 

Spring  dosed  down. 
Tensile  strength. 

Fractured  end  of  malleable  iron  link,  tearing  off  button  from  end  of 
one  leg. 
Fractured  surface  showed  a  defective  spot  in  the  metal. 

H.  Ex.  45 4A  m 
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NEAT  CEMENT  BRIQUETTES 

yoB 
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ABOHXTBCT  OONORBSfllONAL  LiBBART  BUIIDING,  WaSHINGTOK,  D.  C. 
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The  briquettes  were  made  l^om  a  mediam  stiff  cement  paste,  and  set 
one  day  in  air  and  six  days  in  water. 

Notes  on  the  initial  setting  of  the  cement. 

Observations  were  made  by  means  of  a  loaded  wire,  ''.0127  diameter 
=.01267  square  inch,  noting  the  times  when  the  cement  had  set  suffix 
ciently  to  support  a  Wire  loaded  with  50  and  500  pounds  per  square 
inch  respectively. 

INITIAL  SSTTING  OF  CEMENT. 


Brand  of  cement. 

Marka. 

Snppcrta,  weight  of. 

Bemarkai 

SOpoanda 
per  aq.  inch. 

SOOpoanda 
per  aq.inch. 

KnigbtiBeran  &Storge.. 
Do 

Ifa2,bai?rel0.... 
Ka4.  barrel  O.... 

KaS,  barrel  0..| 

No.l,barrelX.... 
Na6,barrelX.... 

Na6.b«rrelX..{ 

12mhiatea.. 
12  minatea.. 
20  minatea.. 
ISminntea.. 

0  minatea.. 

5  minatea.. 

8  minatea 

4  minatea.. 

81  minatea.  . 
30  minatea.. 
M  minatea.. 
83  minatea.. 
44  minatea.. 
56  minatea.. 

12  minatea.. 

13  minatea.. 

Mixed  rather  atlff. 
Miiedthin. 

Do 

Black  Croaa 

Do 

Do 

TENSILE  TESTS. 


e!^s 


No.  of 

teat 

Harka. 

Sectional 
area. 

TenaOe  atrength. 

Poaitionof 
f^actore. 

Total. 

Per 
aq.  inch. 

1723 
1724 
1725 
1726 
1727 
1728 
1728 
1730 
1731 
1732 
1733 
1734 

No. 2,barrel  O 

II           // 

LOOX  1.02 
LOOX  1.02 
LOOX  1.02 
.88X  L05 
.OOX  LOl 
.OOX  L04 
.OOX  LOl 
.OOX  1.04 
.08X  LOl 
.06X  L03 
.OOX  LOO 
.OOX  1.04 

Sq.ineh, 
L02 
L02 
L02 
L03 
LOO 
LOO 
LOO 
LOO 

.00 
LOl 

.00 
LOS 

Poundi, 
308 
300 
847 
375 
185 
214 
805 
284 
234 
209 
210 
105 

Pounds. 
302 
803 
840 
364 
185 
208 
805 
276 
236 
208 
212 
180 

In  neck. 

Do. 

Do. 

Do. 
At  middle. 

Da 
In  neck. 

Da 
At  middle. 
In  neck. 

Da 

Do. 

^0 

No.  4^  barrel  0 

do 

No., 4, barrel  X..... 

do 

No.  5,  barrel  0 

do 

Na5, barrel  X 

do 

No.  6^  barrel  X 

.•••..QO  .......•.■>■■«■•••• 
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OF 
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Wrought  irmk 
No.  1374. 


Weight,  160}  poands. 

Sectional  area,  3.497  square  inchee. 

Ganged  length,  W. 


Applied  loads. 

In  ganged  length. 

Ramarka. 

Total. 

"^"tX" 

Compraa- 
Bion. 

Set 

HorlaontaL 

YerUoal. 

PoundB, 

8,497 
6,994 
10,491 
18,988 
17,485 
20.982 
24479 
n976 
81,478 
84,970 
88,467 
41.964 
45^461 
48,958 
58,455 
65,952 
60^449 
62,946 
66.448 
69,940 
73,487 
76.984 
80,481 
88.928 
87,425 
90,922 
94,419 
97,916 
101,418 
104,400 
91,500 
104,400 
111,400 

94,000 
85,000 
73,000 

Poundt, 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.600 

22,000 

S^OOO 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

29,854 

26,165 

29^854 

81,856 

26,880 
24,807 
20,875 

0. 

.0019 
.0006 
.0054 
.0074 
.0088 
.0U2 
.0180 
.0147 
.0165 
.0178 
.0194 
.0214 
.0280 
.0249 
.0264 
.0288 
.0362 
.0820 
.0339 
.0360 
.0379 
.0402 
.0421 
.0444 
.0460 
.0496 
.0524 
.0575 

IndL 
0. 

IndUi. 
0. 

0. 

8: 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.08 
.06 
.04 
.07 
.17 
.19 
.20 
.28 

.58 

.75 
1.20 

Iwikea, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

J: 

0. 
.02 
.02 
.08 
.02 
.08 
.02 
.02 
.08 
.08 
.08 
.02 
.08 
.08 
.02 
.02 
.02 

—  .02 
r-.07 
-.88 

—  .41 

—  .45 

—  .55 

-1.20 
-LOO 
-8.26 

Initial  load. 

Load  aqatalnadlS  hoora. 

Hazimam    load    after 
above  reat. 

.0008 

—.0007 

-.0008 

—.0008 

.0010 

Failed  by  triple  fleznre. 

Ordinates  measured  after  post  was  removed  from  machine,  showing 
curve  of  permanent  deflection. 
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Oast  iron. 

No.  2000. 
Weight,  1,346  poands. 
Sectional  area  at  base,  31.10  square  inches. 
Gaaged  length,  100"^ 
Gore  at  end  B  eccentric,  ^'.05. 


In  Kinged  leogth. 

Semerke. 

Total 

PersqxiAre 
inob. 

Compree- 
slon. 

Set 

TertkwL 

Pound*. 
10.000 
20,000 
40,000 
60.000 
80,000 
100,000 
140.000 
180,000 
200,000 
240,000 
280,000 
300,000 
340,000 
880,000 
400,000 
440.000 
480.000 
600.000 
640,000 
580,000 
600,000 
640.000 
680.000 
700,000 
720,000 
740,000 
76U,000 
780.000 
800.000 
Do.... 

Poimdf. 

Inch. 

0. 

.0018 
.0064 
.0004 
-.0136 
.0182 
.0276 
.0378 
.0428 
.0528 
.0626 
.0678 
.0784 
.0801 
.0048 
.1061 
.1180 
.1246 
.1378 
.1613 

Ineh, 
0. 

Inth, 

a 

6. 

0. 

0. 

0. 
.08 
.02 
.02 
.02 
.08 
.04 
.04 
.04 
.04 
.04 
.06 
.05 
.05 
.06 
.07 
.07 
.06 
.07 
.07 
.08 
.08 
.09 
.10 
.11 
.13 
.13 
.14 
.14 
.14 

JfieftM. 

0. 

0. 

0. 

0. 

0. 
.02 
.02 

:!g 

.03 

.08 
.03 
.08 
.08 
.08 
.08 
.03 
.03 
.03 
.06 
.06 
.06 
.06 
.06 
.67 
.07 
.08 
.08 
.08 
.08 
.10 
.10 
.10 
.10 

Inltiiaioad. 

Defleetion  sets. 
HortoonUl.    TerticaL 

".02               .00 

.02              0 

.08              ".02 

.02                .08 

.02                .02 
.03                .08 

After  6mliiiitee. 
After  10  mtnatee. 
AiterUminutee. 
After  20  minutee. 
After  26  minnteiu 

.0008 

.0087 

.0054 

.0080 

.0150 

.0228 

26^720 

Do.... 

Do.... 

Do... 

Do.... 

Test  discontinued. 
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TESTS  OF  IBONy    STEEL,   AND   OTHER  MATERIALS. 
Oast  inm. 

No.  200L 

Weight,  1,170  poands. 

BectioDal  area  at  base,  26.33  sqaare  inches.  - 

Ganged  length,  10(K'. 


731 


Applied 

loads. 

In  ganged  length. 

Deflections  at  middle. 

Remarks. 

• 

TotaL 

Per 

sqnare 
Inch. 

Compres- 
sion. 

Set 

HoriaonUl. 

Vertical. 

Pkwndf. 
10,000 
20,000 
40,000 
60,000 
80.000 
100,000 
140,000 
180,000 
200,000 
840,000 
280,000 
800,000 
840.000 
880,000 
400,000 
440,000 
480.000 
500,000 
540,000 
580,000 
600,000 
620.000 
640,000 
660,000 
680,000 
700.000 
720,000 
740,000 
760,000 
780,000 
790,000 

Poundt. 

Inch. 
0. 

.0022 
.0077 
.OIHO 
.0190 
.0218 
.6372 
.0500 
.0565 
.0097 
.)»83fl 
.0898 
.1035 
.1180 
.1247 
.1391 
.1547 
.1688 
.1794 
.1972 
.2072 

Inch, 
0. 

Jneh. 

a 

0. 
0. 

2:  • 

0. 

0. 

0. 
'    0. 

0. 

0. 

0. 
+  .02 

.03 
.04 
.04 
.06 
.06 
.07 
.07 
.06 
.08 
.00 
.10 
.10 
.12 
.12 
.14 
.15 
.16 
.17 
.18 
.18 
.19 
.19 
.19 
.19 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0- 

-  .02 

-  .02 

-  .02 

-  .03 

-  .03 

-  .08 

-  .04 

-  .04 

-  .06 

-  .05 

-  .06 

-  .07 

-  .08 

-  .09 

-  .10 

-  .10 

-  .11 

-  .11 

-  .12 

-  .14 

-  .16 

-  .18 

-  .22 

-  .23 

-  .24 

-  .28 

-  .28 

-  .29 

-  .30 

-  .31 

-  .31 

-  .31 

Initial  load. 

Deflection  sets. 
HoriKontaL       Vertical. 
0                     0 

0                     0 

0                     0 

0                      0 

0                     0 

+".02               -".08 

Aftfr  2rolnnte8. 
After   5miDnto«. 
After  10  minntes. 
After  15  luiuntes. 
After  20  minntes. 
After  25  minntes. 
After  30  minntes. 

.0018 

.0048 



.0088 

.......... 

.0130 

.0200 

.0320 

80,880 

-    Do 

....Do.  . 

....Do.... 

.Do. 

....Do.... 

Do 

10,000 

.1195 

Test  discontinned. 


732  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATEBUL8. 

Coit  irai^ 

No.  2002. 

Weight,  959  pounds. 

Sectional  area  at  base,  21.75  square  inches. 

Gauged  length,  100''. 

Core  eccentric  at  end  B  ''.06. 


Applied  loads. 

In  gadded  length. 

DefleotionB  at  middle. 

Total. 

Per  aqaare 
inch. 

Comptet- 
sion. 

Set. 

Horizontal. 

YertioaL 

BmaAi. 

Pounds. 
10.000 
20,000 
40,000 
60,000 
80,000 
100.000 
120.000 
140,000 
160,000 
180,000 
200,000 
220.000 
240.000 
260,000 
280.060 
300.000 
320.000 
340,000 
860,000 
380,000 
400.000 
420,000 
440.000 
460.000 
480,000 
500,000 
510.000 
520.000 
530.000 
540.000 
541,500 

Pounds. 

Inch. 

0. 

.0034 
.0113 
.0196 
.0282 
.0373 
.0468 
.0566 
.0668 
.0770 
.0880 
.09K5 
.1099 
.  1213 
.1337 
.1407 
.1595 
.173;J 
.1877 
.2034 
.2215 

Inch, 
0. 

Inches. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
-.01 

—  .02 
-.02 

—  .03 

—  .03 

—  .04 

—  .05 

—  .06 

—  .06 

—  .07 

—  .09 

—  .11 

—  .14 
^  .18 

—  ,^5 

—  ,31 

—  .88 

—  .18 

—  ,65 

—  .67 

—  .13 
^    75 

—  .80 

—  .84 

—  .86 

—  .90 

—  .93 

—  .95 

—  .97 

—  .98 
—l.DO 
-L03 
—1. 08 
—1. 11 
-1.14 
-l.lfi 
—Ml 

-l.BO 
-^l. :« 
—1.37 
— L43 

—Las 

-1.03 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

i- 

0. 

0. 

0. 
-.01 
-.02 

—  .02 
-.03 

—  .0^ 

—  .04 

—  .^6 

—  .07 

—  .10 

—  .13 
^  .16 

—  .20 

—  .26 

—  ,27 

—  .28 

—  .30 

—  .30 

—  .30 

—  .ai 

—  .M 

—  .84 
-*.3* 

—  .3* 

—  M 

—  .37 

—  .37 

—  .38 

—  .40 

—  .40 

—  .41 

—  .45 

—  .43 

—  .45 

—  .46 

—  .46 
-.46 

—  «fil 

—  *83 

Initial  load. 

#•- 

DeflMtioBMto. 

HoriiODtaL  Tefik 

.0032 

0               1 

.0112 

0                • 

............ 

.0253 

0                ' 

.0540 

-^.OJ       -' 

/ 

\ 

640,000 

544,000 
644.400 
645,500 
546,400 

' 

648.000 
548,000 
550.000 
550.500 
550.600 
550,640 
651,000 
552,000 
553,000 
564.000 
£53,800 
553,600 
553,000 
552,000 
10.000 

25,470 

CltJ 

.28TU 

Failed  by  triple  dexiire.  The  post  was  concave 
fore  testing;  faihiro  occurred  bj  in  creasing  thij 
in  the  casting. 
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TESTS  OP  IBON,   STEEL,    AND   OTHER  MATERIALS. 
Cast  iron. 

No.  2003, 

Weight,  779  poands. 

Sectional  area  at  base,  17.28  sqaare  inches. 

Gauged  length,  IW. 

Gore  eccentric  at  end  B  'MO. 
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In  ganged  length. 

Defieotions  at  middle. 

Remarks. 

Total 

Per  sqnare 
inch. 

Compres- 
sion. 

Set 

HorizontaL 

VerticaL 

Pounds. 
10,000 
20,000 
40,000 
60,000 
80,000 
100,000 
120.000 
140,000 
160,000 
180,000 
800,000 
220,000 
240,000 
260,000 
280,000 
300.000 
320,000 
840,000 
860,000 
880,000 
400,000 
420,000 
440,000 
460,000 
461,000 
462,000 
463,000 
464,000 
465.000 
466,000 
467,000 
468,000 
469,000 
470,000 
470. 100 
470,200 

Pounds. 

Inch. 

0. 

.00341 
.0113 
.0198. 
.0280 
.0368 
.0460 
.0555 
.0661 
.0748 
.0848 
.0948 
.1050 
.1157 
.1266 
.1387 
.1498 
.1615 
.1738 
.1865 
.1998 

Ineh. 
0. 

Inches. 
0. 
0. 
0. 

a 

0. 

—  .01 

—  .02 

—  .02 

—  .08 

—  .04 

—  .04 

—  .04 

—  .04 

—  .05 

—  .05 

—  .06 

—  .10 

—  .11 

—  .14 

—  .17 
-.21 

—  .26 

—  .33 

—  .4« 

—  .65 

—  .58 

—  .60 

—  .62 

—  .63 

—  .68 
-.66 

—  .69 

—  .72 
-.74 

—  .79 

—  .88 

—  .95 
—1.00 
—1.04 
—1.09 
—1.13 
—1.14 
—1.18 
-1.20 

icieased. 

—1.21 
—1.25 
—1.32 
—1.40 
—1.52 

—  .92 

Inches. 
0. 
0. 
0. 
0. 
0. 
+  .02 

.03 
.04 
.04 
.05 
.06 

+  .07 
.07 
.06 
.08 
.10 
.12 
.14 
.17 
.20 
.27 
.40 
.45 
.47 
.50 
.61 
.62 
.58 
.55 
.57 
.61 
.62 
.64 
.73 
.78 
.82 
.86 

+  .91 

.97 

.96 

1.00 

1.01 

1.01 
1.04 
1.10 
1.16 
L28 
.78 

Initial  load. 

D^ection  sets. 
HorisontaL    Vertioal. 
0                   0- 

0                    0 

-".02                 0 

-  .07            +".06 

Ultimate  strength. 
After  5  minntes. 

After  5  minntes. 

After  5  minntes. 

After  5  minntes. 
After  10  minutes. 

After  5  minntes. 
After  10  minntes. 
After  15  minntes. 
After  20  minntes. 

.0025 

fooio*" 

• 

.0201 

.0405 



27,210 

470,000 

469,500 

469,000 

409,600 

Loadli 

10,000 

Failed  by  triple  flexure. 


734  TESTS   OF  IBONy   STEJ^,    AND   OTHER  MATERIALS. 

Oast  iron. 

No.  20M. 
Weight,  600  pounds. 

Sectional  area  at  base,  13.22  square  inches. 
Ganged  length,  100^'. 

The  core  is  eccentric ;  the  thickness  of  metal  at  end  B  varies  from 
''.78  to  1^06. 


Applied  l<»da. 

Tfi  gAngod  length. 

BemArkB. 

ToUl. 

Persqaare 

Compree- 

fliOIL 

Set. 

HorisontaL 

Yettloid. 

Founds. 

5,000 

10,000 

16^000 

20,000 

85,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80.000 

90,000 

100,000 

110,009 

120,000 

130,009 

140.000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

220,000 

240,000 

260,000 

280,000 

285,000 

290,000 

205,000 

300,000 

303,000 

310,000 

815,000 

320,000 

326.000 

6,000 

100,000 

5,000 
325,000 
330,000 
831,000 
331,600 
331,700 
331,780 
381,700 
331,600 
331,500 
331,400 
331.300 

5.000 

Fioundt. 

0. 

.0024 
.0051 
.0079 
.0110 
.0140 
.0200 
.0261 
.0830 
.0394 
.0461 
.0531 
.0601 
.0671 
.0746 
.0819 
.0896 
.0971 
.1050 
.1120 
.1211 
.1300 
.1390 

Inch. 
0. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

8: 

0. 
—.03 
—.03 
—.05 
—.07 
-.08 
—.10 
—.11 
—.13 
^15 
—.18 
—.10 

IlMftM. 
.        0. 
0. 

0. 

0. 

0. 

0. 

0. 

0. 

it, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

9. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

—.05 
—.08 
-.10 
-.12 
—.15 
—.18 
-.23 
—.29 
—.35 
—.40 
—.20 

Initial  load. 

Bested  under  thU  load 
IShonn. 

Ultimate  BtrangtiL 

..  .....  ... 

_ 

.0042 

.0091 



.0170 

—.10 
—.22 
—.28 
-.30 
-.32 
—.83 
-.38 
—.41 
-^43 
—.42 
—.43 
-w44 
-^23 

—.20 
—.48 
-.64 
-^60 
—.72 
—.79 
-^86 
—.90 
—.93 
-.95 
-^97 
LOO 
—.66 

25,100 

Failed  by  deflecting. 
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CAST-IRON  COMPRESSION  TESTS. 


MATERIAL  FUENISHED  BY  Db.  E.  D.  LEAVITT,  Jr.,  CAMBRIDGE,  MASS. 
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Form  of  npecimefis. 


^ 

.     J 

1     . 

t 

r 

9'!      i       ^^ 
£00^  Oiami. 

No.  4690. 

Diameter,  2".002. 

Sectional  area,  3.148  square  inches. 

Gauged  length,  6^'. 


Applied  loads. 


Total 


Poundn. 

3,148 

6,206 

9,444 

12.&D2 

15,740 

18,888 

22,  036 

25,184 

28,332 

31,480 

34,628 

37,776 

40,024 

44,072 

47. 220 

50, 308 

5»,  516 

56,664 

50,812 

62,060 

66, 108 

60.250 

72,404 

75.  552 

78.700 

81, 848 

84.006 

88,144 

01, 202 

04,440 

97,688 

100,736 

103,884 

107, 032 

110,180 

113.  828 

116, 476 

110.624 

122,772 

125,020 

129,068 


Per  square 
inob. 


Pmrndii. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7. 000 
8, 000 
9,000 
10. 000 
11,000 
12, 000 
13.000 
14.000 
15, 000 
16. 000 
17.000 
18,000 
10.000 
20. 000 
21.000 
22. 000 
23, 000 
24, 000 
25. 000 
26, 000 
27.000 
28,  000 
20, 000 
30,000 
31,000 
32. 000 
33,000 
34.000 
35.000 
36,000 
37.  000 
38,000 
80,000 
40,000 
41,000 


In  gauged  length. 


Compres' 
sion. 


H.  Ex.  45- 


Ineh. 

0. 

.0003 
.0009 
.0015 
.0021 
.  002K 
.003,'J 
.0041 
.0047 
.0053 
.0061 
.OOGH 
.  0075 
.0082 
.0000 
.  0000 
.0105 
.0113 
.  0122 
.0131 
.0141 
.  0150 
.0161 
.0172 
.  01K5 
.0107 
.0210 
.0225 
.0240 
.0260 
.0275 
.0205 
.0318 
.0336 
.0363 
.0300 
.0415 
.0445 
.0470 
.0510 
.0550 

I47 


Set 


Inch. 
0. 


.0002 


.0009 


.0018 


.0032 


.0069 


.0107 


.0190 


.0310 


Bemarks. 


Initial  load. 


B  =  11,700,000. 
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738  TE8T8   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  4690-— OoDtinaed. 


AppUed  loads. 

Total. 
Pimnda. 

Per  squar© 
inch. 

Pounds. 

132, 216 

42,000 

135,364 

43.000 

138.612 

44,000 

141,660 

45,000 

U4,808 

46,000 

147. 056 

47,000 

151.104 

48,000 

154,252 

49,000 

157,400 

50,000 

160,548 

51,000 

163.696 

52,000 

166,844 

53,000 

100,992 

54,000 

178, 140 

55,000 

182,584 

58,000 

185, 732 

59,000 

188.880 

60,000 

192, 028 

61,000 

195, 176 

62.000 

198,  324 

ft^OOO 

199.600 

63,410 

In  Rjuiged  length. 
Set. 


ComproA- 
■ion. 


Inch, 
.0602 
.0640 
.0688 
.0747 
.0800 
.0H60 
.0920 
.098M 
.1060 
.1124 
.1213 
.1300 
.1405 
.1487 
.17 
.19 
.20 
.23 
.26 


Inch. 


.0522 


.0684 


.0810 


.1211 


Bemarks. 


Perc4>ptible  deflection. 


Middle  deflection.  'M3. 

Ultimate  Btrength,  middle  deflection.  ".15. 


Load  of  190,000  poands  ou  specimeu  when  the  test  was  disoontinaed; 
the  middle  deflection  after  removal  from  the  testing  machine  was  "JXh 

Cracks  were  opened  on  the  tension  sides  at  the  middle  and  ends  of 
the  stem,  also  the  heads  were  cracked  by  tension  fractures  at  the 
comers  of  the  inside  ends  next  the  necks^  and  the  compression  sides  of 
the  bends  in  the  stem. 


TESTS   OF  IRON^  STEEL,  AND    OTHER  MATERIALS. 

No.  4691. 
Diameter,  2'^002. 

Sectional  area,  3.148  square  inches. 
Ganged  length,  6'^ 
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Applied  loads. 

In  ganged  length. 

Bemarks. 

Total 

PerHqnaBD 
inch. 

Conipre»- 
Bion. 

Sot. 

Pound: 

3,148 

6,206 

0,444 

12, 503 

15, 740 

18,880 

22.036 

25,184 

28,332 

31.480 

34,628 

37, 776 

40,024 

44,072 

47,220 

60.868 

68.516 

56,664 

60,812 

62.060 

66,108 

60,256 

72,404 

75,552 

78,700 

81,848 

84.006 

88,144 

01.202 

04,440 

07.588 

100,736 

103, 884 

107, 032 

110, 180 

113,328 

116,476 

110,624 

122,772 

125,020 

120.068 

132,216 

135.364 

138,512 

141,660 

144,808 

147,066 

151,104 

154,252 

157,400 

160.548 

163,606 

166,844 

160,002 

173,140 

194,560 

Pound9, 
1,000 
2,000 
8,000 
4.000 
5.000. 
6.000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
10,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
84,000 
35.000 
36,000 
37,000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
40,000 
60,000 
51.000 
52,000 
53,000 
54,000 
55,000 
61,800 

Inch. 
0. 

.0003 
.0008 
.0013 
.0010 
.O0J6 
.0033 
.0030 
.0046 
.0052 
.0058 
.0066 
.0073 
.0080 
.0087 
.0005 
.0103 
.0111 
.0120 
.0120 
.0130 
.0150 
.0160 
.0171 
.0184 
.0107 
.0208 
.0226 
.0241 
.02tX) 
.0278 
.0203 
.0317 
.0330 
.0365 
.0305 
.0427 
.0457 
.0490 
.0542 
.0.M7 
.0615 
.0673 
.0723 
.0774 
.0822 
.C8T7 
.0040 
.1007 
.1006 
.1168 
.ISSO 
.1360 

;i5?o 

Inch. 
0. 

Initial  load. 

Deflection  at  middle,  ".02. 
Ultimate  strength. 

.0001 

.0007 

.0016 

.0031 

.0050 

.0110 

.0103 

.0343 

.0552 

.0848 

.1206 

The  deflection  continued  under  reduced  loads. 

The  first  tension  fracture  appeared  in  one  head  iKxt  the  neck,  and  on 
the  compression  sides  of  the  bend  on  the  ends  of  the  stem. 

Continuing  the  deflection,  the  load  on  the  specimen  fell  to  181,000 
pounds  total,  when  fracture  suddenly  occurred,  following  the  lines  indi- 
cated by  the  sketch. 


lyncture 
started'. 


'^ ^ 

Fracturea.' 


740        TESTS  OF   IRON,   STEEL,   AND   OTHER   MATERIALS. 

No.  4692. 
Diameter,  2'^002. 
,  Sectional  area,  3.148  squsyre  inches. 
'  Gauged  length,  &', 


Applied  kwds. 

In  ganged  length. 

^Bemarkfi. 

ToUL 

PerMuare 

Comprea- 
aiou. 

Set. 

Poundt. 
3,148 
6,296 
9,444 
12,692 
16.740 
18.880 
22,036 
25,184 
28,332 
31.480 
34.628 
37,  776 
40,924 
44. 072 
47,220 
50,368 
53,516 
56,664 
69.812 
62.960 
66,108 
69.256 
72,404 
75, 552 
78,700 
81,848 
84,996 
88,144 
91,292 
94,440 
97,588 
100,  736 
103,884 
107,  032 
110, 180 
113,328 
116,476 
119,624 
122,772 
125,  920 
129,068 
132, 216 
135, 364 
138, 512 
141, 660 
144,  808 
147,956 
151, 104 
154,  252 
157.400 
160.548 
163.696 
166,844 
169. 992 
173,140 
201,580 
1 

Powxdt. 
1,000 
2,000 
3,000 
4,060 
6,000 
6.000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33.000 
34,000 
35,000 
:«i,  000 
37,000 
38,000 
39,000 
40. 000 
41, 000 
42,000 
43,000 
44,000 
45.  000 
46.000 
47,000 
48,000 
49,000 
50.000 
61,000 
52,  000 
53,000 
54.000 
55,000 
64,030 

Inch. 
0. 

.0006 
.0011 
.0016 
.0022 
.0028 
.0034 
.0041 
.0(»47 
.0052 
.0060 
.0066 
.0073 
.0080 
.0088 
.0096 
.0103 
.0111 
.0120 
.0128 
.0138 
.0148 
.0158 
.0168 
.0182 
.0194 
.0206 
.0220 
.  0237 
.  0J52 
.  0269 
.0283 
^  0306 
.0327 
.0353 
.  0383 
.0404 
.0436 
.  0465 
.  0500 
.0544 
.0583 
.0620 
.0669 
.0724 
.0776 
.  0826 
.0881 
.  0937 
.1013 
.1087 
.1147 
.1240 
.1310 
^   .1413 

0. 

Initial  load. 
Ultimate  strength. 

.'oooi" 

.0010 

.0018 

.0032 

.0058 

.0104 

.'oiso"' 

.0304 

.0503 

.'0767' 

.1144 

Middle  deflection  under  the  maximuoi  load,  ^M2. 
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No.  4693. 
Diameter,  2''.(K)2. 

SectioDal  area,  3.148  square  inches. 
Ganged  length,  6'^ 


741 


Applied  loads. 


Total. 


Pounds, 
3.148 
6,206 
9,444 
12,592 
16,740 
18.»i8 
22, 036 
25,1H4 
28. 332 
31,48U 
34,628 
37,776 
40.924 
44,072 
47,220 
50,368 
53.516 
56,664 
59.812 
6.2,960 
87, 776 
66,108 
60,256 
r2,404 
75,  552 
78,700 
81,848 
84,996 
88,144 
91,202 
94.440 
97,588 
100. 736 
103,884 
107, 032 
110. 180 
113.328 
116, 476 
119,624 
122,772 
125, 920 
129,068 
132. 216 
185, 364 
138,  512 
141,  6G0 
144,808 
147,9^6 
161, 104 
154, 252 
157, 400 
160.548 
163,696 
166.844 
169,992 
173,  MO 
234,200 


Per  sonare 
iucii. 


Pounds, 
1,000 
2,000 
3.000 
4.000 
5.000 
6,000 
7.000 
8.000 
9,000 
10. 000 
11,000 
12,  000 
13,000 
14,000 
16.000 
16,000 
17, 000 
18,000 
19,000 
20,000 
12.000 
21.000 
22,000 
23, 000 
24,000 
25.000 
26, 000 
27,000 
'J8,000 
L'9.000 
30.000 
31, 000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,  000 
40,000 
41,000 

42,  OOO 

43,  000 
44. 000 
45,000 
46.000 
47.000 
48.000 
49,000 
50,000 
51,000 
52.000 
53.000 
54.000 
55.000 
74,400 


In  gauged  length. 


Compres- 
aion. 


Inch. 

0. 

.0006 
.0010 
.0015 
.0019 
.0024 
.0029 
.0035 
.0040 
.0046 
.0050 
.0057 
.0063 
.0070 
.0076 
.0082 
.0088 
.0095 
.0101 
.0107 


.0115 
.  0122 
.0130 
.0137 
.0148 
.0167 
.01G9 
.0180 
.  0192 
.0206 
.  0222 
.02:J« 
.  0255 
.0272 
.0209 
.0322 
.  0339 


.0427 
.0459 
.0497 
.OKU 
.0569 
.0614 
.0655 
.0602 
.0742 
.0785 
.0839 
.  0885 
.  0927 
.0983 
.  1038 
.1093 
.27 


Set. 


Inch, 
0. 


.0001 


.0006 


.0013 


.0022 


.0070 


.0235 


.0393 


.05S5 


.0805 


Remarks. 


Initial  load. 


Beeted  1  hour  under  thla  load. 


Ultimate  strength. 


Middle  deflection  niider  the  mazimntn  load,  'MO. 
Opened  tension  cracks  in  heads  next  the  necks.    No  other  cracks  in 
sight. 
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No.  4694. 
Diameter,  2".002, 

Sectional  area,  3.148  square  inches. 
Gauged  length,  6". 


Applied  loads. 


ToUl. 


Poundg. 
3,148 
6.296 
9.444 
12,592 
15, 740 
18,880 
22,036 
25,184 
28,332 
31,480 
34.628 
37,776 
40,924 
44,072 
47,220 
59,368 
53.516 
56,664 
59. 812 
62.960 
66,108 
69, 256 
72,404 
75,652 
78,  700 
81,848 
81,996 
88, 144 
91, 292 
94,440 
97.588 
100, 738 
103.  884 
107,  032 
110, 180 
113, 328 
116, 476 
119,624 
122, 772 
125,920 
129,068 
132. 216 
135, 364 
138. 512 

141,  eno 

144.  808 
147.  956 
151.104 
154, 252 
157,  400 
160.  548 
163.696 
160, 814 
169,992 
173, 140 
235,400 


Per  square 
iuch. 


Poundt. 
1,000 
2.000 
3,000 
4,000 
6, 000 
6,000 
7,000 
8,000 
9,000 
10.000 
ll.OOO 
12,000 
13.000 
14.000 
15,000 
16,000 
»  17,000 
18,000 
19,  000 
20.U00 
21. 000 
22,  000 
23,000 
24.000 
25. 000 
26,  000 
27.000 
2X,  000 
29.000 
30.000 
81,000 
32,  000 
33,000 
34,000 
35,  000 
36, 000 
37.000 
38.000 
30, 000 
40,000 
41,000 
42, 000 
43,000 
44.000 
45.000 
46,000 
47, 000 
48, 000 

49,  (►00 

50,  000 

51,  000 

52,  000 
53,000 
51,  0(tO 
55,  000 
74,780 


In  piuged  length. 


Cofmpres- 
sion. 


Inch. 

0. 

.0003 
.0008 
.0012 
.0017 
.0022 
.0027 
.  0032 
.0038 
.0043 
.0049 
.0055 
.0060 
.0067 
.0072 
.0078 
.  0085 
.0001 
.0097 
.0103 
.0111 
.0118 
.0126 
.0134 
.0142 
.0151 
.0161 
.0171 
.0183 
.0195 
.  0208 
.  0220 
.  0238 
.0256 
.  0273 
.0296 
.0320 
.0343 
.  0371 
.0402 
.0429 
.0463 
.0497 
.0530 
.  0572 
.0609 
.0619 
.0094 
.0736 
.0790 
.08,32 
.0876 
.  0933 
.  0970 
.1040 
.23 


Sot 


Inch. 
0. 


.0005 


.0010 


.0018 


.0032 


.0060 


.0215 


.03!^ 


.0510 


.0758 


Remarks. 


Initial  load. 


Uitiroate  strenf^th. 


Middle  deflection  under  the  maximum  load,  ".13. 
Started  a  tension  fracture  near  a  blow  hole  in  one  head. 
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CAST-IBOH  FBOH  WATEBTOWH  ABSEHAL  FOXnTDBT. 

METAL  FOB  ^INCH  AND  l-INCH  SHELL, 

Form  of  specimens. 


Specimens  of  the  same  namber  represent  castings  from  the  same 
heat. 


ber 

of 

test. 

Knmbera. 

Diameter. 

Sectional 
area. 

Tensile  strengtii. 

Appearance  of  fhMJtnre. 

Total. 

Per  square 
inch. 

1388 
1380 
1390 
1891 
1892 
1393 
IBM 

Speoiia 
CyUnder 

2 
2 

Inehe*. 
.564 
.564 
.564 
.564 
.564 
1.129 
1.129 
.504 
.504 
.564 

Sq.  In, 
.25 
.25 
.26 
.26 
.26 
1.00 
1.00 
.25 
.25 
.26 

Pound*. 
0,280 
0,400 
0,440 
6,380 
6,360 
21,200 
21,550 
8,070 
7,890 
8,030 

Pound*. 
26,120 
25,600 
25,760 
25,620 
25,440 
21,200 
21,550 
32,280 
81,560 
31,120 

Granular. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Noa.  1388  and  1391  were  from  the  spongy  side  of  the  shell,  but  were 
not  themselves  imperfect  in  the  stem. 


Num- 
ber 
of 
teat. 

Num- 
berti. 

Sectional 
area. 

Tensile  strength. 

Diameter. 

Total. 

Per  square 
inch. 

Pound*. 

Appearance  of  fracture. 

Inche*. 

Sq.  In. 

Pound*. 

3 

.564 

.25 

5,790 

23,160 

Granular. 

3 

.561 

.25 

5,730 

22,  920 

Do. 

3 

.564 

.25 

5,760 

2,^,  040 

Do. 

4 

.564 

.25 

7,830 

31,  320 

J>0. 

4 

.564 

.25 

7,020 

31,  680 

I)(». 

4 

.564 

.25 

7,810 

31,  240 

Do. 

5 

.564 

.26 

8,2.^0 

33,000 

Do. 

5 

.564 

.25 

8,200 

32,800 

Do. 

6 

..'>64 

.25 

8,080 

32,320 

Do. 

6 

.564 

.26 

8.630 

34. 520 

Do. 

6 

.564 

.26 

7,62U 

30,  480 

Grannliir,  broke  in  thread. 

6 

..')G4 

.25 

8,660 

34,600 

Granular. 

0 

.564 

.25 

8,710 

34,840 

Do. 

6 

.564 

.25 

8.480 

33,920 

Do. 

6 

.  r>64 

.25 

8.640 

34,5H0 

Do. 

7 

.564 

.26 

9,180 

36,  720 

Do. 

7 

.504 

.25 

8,890 

36,560 

Do. 

7 

.564 

.26 

9,220 

36,880 

Do. 

5  AND  7  INCH  CORED  SHELLS. 

Measurements  of  longitudinal  compression  and  concurrent  diametrcal 
extension  of  two  sections  each  from  5-inch  and  7-inch  cored  shell.  Cast 
at  the  Watertown  Arsened  Foundry. 
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RECAPITULATION  OF  RESULTS. 
Five-ineh  shell— Test  No.  1397. 

Mean  tensile  stren^h  of  5  specimens  from  shell  (^'.564  diameter) 
25,487  pounds  per  square  inch. 

Area  of  base,  19.31  square  inches. 

Area  of  wall  section,  11.5  square  inches. 

With  29,700  pounds  i)er  square  inch  on  base  of  shell  the  reduction  in 
windage  was  50  per  cent. 

With  32,700  pounds  per  square  inch  on  base  the  windage  was  redaced 
to  0''.0102,  a  reduction  of  71  per  cent. 

Ruptured  with  35,400  pounds  i>er  square  inch  on  base  of  shell. 

Seveninch  shell— Test  No.  1399. 

Mean  tensile  strength  of  3  specimens  from  shell  (^'.564  diameter) 
31,986  pounds  per  square  inch. 

Area  of  base,  37.94  square  inches. 

Area  of  wall  section,  11.5  square  inches. 

With  21,000  pounds  per  square  inch  on  base  (corresponding  to  800,000 
pounds  total  applied  load)  the  windage  was  reduced  to  0^^0321,  a  loss 
of  36  per  cent. 

With  the  5-inch  shell  the  enlargements  were  greatest  at  the  cross- 
section  A,  while  with  the  7-inch  they  were  greatest  at  O. 


GOHPEESSIOV  WITH  60,000  POTTHDS  FEB  SQUARE  IHGH  OF  TWO 
FIECES  OF  HIDVALE  STEEL  FOB  CBUSHEB  GAUGES. 

No.  1425. 

Small  piece. 

Diameter,  1^'.065 ;  sectional  area,  .89  square  inch. 

Length  before  compression,  1".619 ;  length  after  compression,  1.619. 

Load  applied,  44,500  ponud8=50,000  pounds  per  square  inch. 

No.  1426. 

Large  piece. 

Diameter,  2^^005 ;  sectional  area,  3.16  square  inches. 

Length  before  compression,  2".105 ;  length  after  compression.  2".105. 

Load  applied,  158,000  pounds=:50,000  i>ound8  per  square  inch. 


COMPRESSION 


OF 


ANNEALED  COPPER  CYLINDEES 


VOli  USE  IN 


ORUBHER   aA.XJaES. 
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DESCBIPnOV  OF  FIRST  SERIES. 

In  conformity  with  instractions,  oat  of  a  lot  of  1,500  copper  cylinders, 
1,000  were  subjected  in  the  testing-machine  to  an  initial  compression 
of  18,000  pounds  per  square  inch,  and  400  were  subjected  to  an  initial 
compression  of  28,000  pounds  per  square  inch. 

The  coppers  varied  in  both  lengths  and  diameters  in  not  being 
round ;  the  mean  length  was  about  ^^.4990  and  the  mean  diameter  was 
regarded  as  ^^2506,  which  gave  a  sectional  area  of  .0493  square  inch. 

The  pressures  per  square  inch  applied  to  the  coppers  were  on  the 
basis  of  this  sectional  area. 

The  length  of  each  copper  was  measured  before  the  application  of 
the  load  of  initial  compression,  and  again  after  the  comxiression  was 
done. 

The  loads  were  gradually  increased  to  the  required  amount,  which 
was  maintained  with  each  a  period  of  fifteen  seconds.  Under  the  initial 
load  of  18,000  pounds  per  square  inch,  all  coppers  were  rejected  which 
compressed  more  than  '^0175  or  less  than  ".0140 ;  thirty-nine  being 
rejected  of  which  the  maximum  and  minimum  limits  of  compression 
were  ".0186  and  ".0129,  respectively. 

Under  the  initial  load  of  28.000  pounds  i)er  square  inch,  all  coppers 
were  rejected  which  compressed  more  than  ".0390  or  less  than  ".0345  5 
thirty-nine  of  this  class  were  rejected,  of  which  the  maximum  and  min- 
imum limits  were  ".0425  and  ".0305,  respectively. 

Therefore  it  will  be  seen  that  coppers  were  accepted  in  the  18,000 
pounds  per  square  inch  class  which  gave  the  maximum  difference  in 
compression  of  ".0035,  which  amount  corresponds  to  a  pressure  of 
2,200  pounds  per  square  inch  at  this  place  as  shown  by  Table  1,  column 
of  corrected  sets ;  while  the  rejected  coppers  of  the  same  class  gave 
the  maximum  difTerence  of  ".0056,  which  is  found  upon  reference  to  the 
same  table  corresponds  to  a  pressure  of  nearly  3,400  pounds  per  square 
inch,  i.  6.,  the  difi'erence  between  the  compression  of  the  coppers  as 
shown  by  Table  1  between  the  loads  of  18,000  and  21,400  pounds  per 
square  inch. 

Likewise  coppers  of  the  28,000  pounds  per  square  inch  class  were 
accepted  which  gave  the  maximum  difference  in  compression  of  ".0045, 
which  amount  corresponds  to  a  pressure  of  2,000  pounds  per  square 
inch  at  this  place  in  the  table ;  while  the  rejected  coppers  exhibited 
the  maximum  difference  of  ".0120,  corresponding  to  a  pressure  of  5^200 
pounds  per  square  inch,  i.  «.,  the  difference  found  between  the  loads  of 
28,000  and  33,000  pounds  per  square  inch. 

These  ilgures  are  thought  to  indicate  the  extremes  of  the  errors 
likely  to  arise  in  estimating  the  pressures  from  the  compression  of  the 
coppers  so  far  as  may  be  due  to  the  inequality  of  the  copper  in  its 
annealed  condition  and  at  its  first  loading. 

In  the  table  which  next  follows  are  given  the  number  of  pieces  of 
the  accepted  coppers  which  were  compressed,  the  amounts  set  opposite 
those  numbers. 
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TABLE  SHOWING  THE  NUMBER  OF  CYLINDERS  THAT  WERE  COM- 
PRESSED  THE  SAME  AMOUNT  UNDER  INITIAL  LOADS  OF  lH,000 
POUNDS  AND  i>8,000  POUNDS  PER  SQUARE  INCH. 


Initial  load  18,000  pounds  per  sqa*re  inoli. 

InitUl  load  28,000  pounds  per  sqaare  inch. 

Nomber. 

Compres- 
Bion. 

Number. 

Gompre9- 
Bion. 

Inch. 

Komber. 

Compree- 
sion. 

Jneh, 

Number. 

Compres- 
Bion. 

Inch, 

Inch. 

6 

.0140 

49 

.0164 

6 

.0345 

0 

.0368 

2 

.0141 

42 

.0166 

10 

.0346 

13 

.0369 

1 

.0143 

33 

.0166 

3 

.0347 

18 

.0370 

8 

.0144 

34 

.0167 

5 

.0348 

7 

.0371 

11 

.0145 

29 

.0168 

4 

.0349 

11 

.0372 

8 

'  .0146 

24 

.0169 

8 

.0350 

12 

.0373 

15 

.0147 

30 

.0170 

10 

.0851 

7 

.0374 

16 

.0148 

13 

.  0171 

7 

.0332 

10 

.0375 

10 

.0140 

8 

.0172 

8 

.0353 

4 

.0376 

26 

.0150 

5 

.0173 

18 

.0364 

6 

.0377 

28 

.0151 

3 

.0174 

12 

.0355 

5 

.0378 

57 

.0152 

5 

.0176 

11 

.0356 

3 

.0379 

46 
37 
57 
53 
56 
67 
66 
44 
44 
40 
39 

.0153 
.0154 
.01.55 
.0156 
.0157 
.0158 
.0159 
.0160 
.0161 
.0162 
.0163 

10 
20 
16 
16 
13 
15 
18 
23 
13 
18 
7 

.0367 
.0358 
.0359 
.0360 
.0361 
.0362 
.0363 
.0364 
.0365 
.0366 
.0367 

; 

3 
5 

1 

1 
1 

I 

1 

.0380 
.0381 
.0382 
.0383 
.0384 
.0385 
.0386 
.0387 
.0388 
.0389 
.0390 

V... ......... 

Tabic  1  cputiiins  the  record  of  10  coppers  which  were  used  to  estab- 
lish the  nieau  compression  of  the  cylinders  between  the  initial  load  of 
300  pounds  and  18,000  pounds  per  square  inch,  and  from  thence  for 
each  increment  of  200  pounds  per  square  inch  up  to  60,000  pounds  per 
square  inch. 

The  figures  in  this  table,  columns  1  to  10,  inclusive,  and  the  mean 
compression,  give  the  amount  of  the  compression  when  the  coppers  were 
under  stress,  while  in  the  columns  of  corrected  sets  are  given  the 
sets  which  would' be  found  when  the  loads  were  released,  assuming 
a  modulus  of  elasticity  for  the  copper  of  17,000,000  pounds,  which  gave 
a  correction  of  '^00L8  at  60,000  pounds  per  square  inch  stress,  pro 
rata  for  lower  loads. 

Two  additional  columns  of  sets  are  deduced  from  the  column  of  total 
sets  for  the  purpose  of  showing  the  sets  for  the  higher  loads  starting 
from  18,000  pounds  per  square  inch,  and  from  28,000  pounds  per  square 
inch  as  the  initial  points. 

The  relative  compressibility  of  the  individual  coppers  did  not  con- 
tinue strictly  the  same  throughout  the  tests,  but  with  a  tendency 
towards  divergence  as  the  higher  loads  were  reached.  Still,  the  differ- 
ences in  the  curved  were  not  very  striking,  and  those  coppers  which 
were  hardest  under  18,000  pounds  held  very  nearly  the  same  positions 
at  60,000  pounds  per  square  inch  compression. 

Included  in  Table  2  are  the  results  with  coppers  subjected  to  com- 
pression by  several  methods. 

Copper  No.  11  was  removed  from  the  testing-machine  and  its  length 
and  diameter  at  the  middle  measured  after  each  increment  of  load. 
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The  maximum  diameter,  after  being  compressed  by  loads  exceeding 
the  elastic  limit,  at  first  is  not  at  the  middle  of  the  length  of  the  speci- 
men, but  nearer  each  end,,  the  metal  assuming. the  shape  here  shown, 
Othe  diameter  at  the  middle  being  ''.0001  to  ".0003  smaller  than 
the  maximum. 

Steel  cylinders  are  observed  to  behave  in  a  similar  manner ;  cylinders 
2"  long  by  '^.798  diameter  have  shown  a  difference  from  ",0010  to  ".0020 
in  diameters.  These  observations  relate  to  the  early  part  of  the  per- 
manent compression  of  the  metal ;  afterward,  when  lateral  flow  con- 
tinues without  increase  of  pressure  per  square  inch  of  actual  sectional ' 
area,  the  middle  diameter  becomes  the  maximum  diameter. 

The  test  of  copper  No.  11  required  nine  hours'  time.  Its  curve  of 
compressibility  resembles  that  of  the  mean  curve  for  specimens  1  to  10, 
inclusive,  yet  with  an  increasing  difference  between  them  as  the  loads 
advance.  This  is  shown  by  the  following  table  compiled  from  the  de- 
tails of  the  tests : 


Applied 
loMls 

Corrected 

total  perm  a- 

neot  set. 

Table  1. 

Perxnanent 

set  of  copper 

No.  11. 

Difference. 

Poundt. 

Inch. 

Inch, 

Inch. 

18,000 

.0162 

.0157 

-.0005 

22,000 

.0231 

.0240 

+. 0000 

27,400 

.0345 

.0360 

.0024 

.  32.800 

.0467 

.0504 

.0037 

88,200 

.0595 

.0668 

.0071 

43,600 

.0730 

.0806 

.0076 

49,000 

.0868 

.0975 

.0107 

54,400 

.1014 

.1163 

.0149 

60.000 

.1105 

.1338 

.0173 

Inasmuch  as  the  permanent  set  of  No.  11  was  below  the  mean  set  at 
18,000  pounds  per  square  inch,  it  would  be  expected  to  so  remain,  or 
nearly  so,  throughout  the  test,  and  the  fact  that  it  did  not  is  attributed 
to  its  peculiar  treatment,  in  which  the  length  of  time  and  the  release 
and  re  application  of  stresses  are  the  characteristic  features,  and  per- 
haps the  latter  is  the  most  important  one. 

The  close  approximation  of  the  adjustment  of  the  compression  plat- 
forms of  the  testing  machine  to  absolute  parallelism  makes  it  improba- 
ble that  the  intensity  of  the  stress  was  much  greater  than  supposed, 
due  to  eccentricity  of  loading,  thereby  accounting  for  the  permanent 
sets  being  higher  than  the  mean  curve  shows. 

The  difference  in  the  two  sets  at  G0,000  pounds  per  square  inch  is 
''.0173,  which  corresponds  to  a  difference  of  pressure  of  6,200  pounds 
per  square  inch,  as  indicated  by  the  compression  of  copper  No.  11. 

The  manner  in  which  coppers  Nos.  1  to  10  were  treated,  not  being 
removed  from  the  machine  between  the  commencement  and  finish  of 
the  test  of  each,  and  the  shorter  period  of  time  they  were  exjiosed  to  the 
stresses,  favor  the  adoi)tion  of  the  curve  they  displayed  as  more  closely 
representing  the  use  of  the  coppers  in  crusher  gauges  than  the  test  of 
No.  11. 

The  compression  of  coppers  Nos.  12  to  17,  inclusive,  were  measured 
at  less  frequent  increments  of  load,  less  total  time  being  consumed  in  . 
their  tests,  as  each  individual  load  was  allowed  to  act  the  usual  length 
of  time,  15  seconds,  then  i)roceeding  to  the  next  higher  load. 

The  curves  of  these  cylinders  agree  fairly  well  with  the  mean  curve, 
thus  showing  the  influenoa  of  time  within  the  limits  of  these  tests  was 
not  of  great  importiince ;  that  time  does  have  an  influence  in  some  cases 
will,  however,  be  shown  later  on. 
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Too  much  reliauce  should  uot  be  placed  upon  the  results  with  these 
coppers,  except  where  pronounced  differences  are  found,  for  while  the 
number  of  tests  may  be  ample  to  establish  the  true  behavior  the  limited 
size  of  specimens  is  disadvantageous  in  a  general  way,  and  some  of  the 
apparent  tendencies  of  these  cylinders  might  be  found  reverse  if  mor^ 
favorable  opportunities  for  observation  were  afforded. 

Coppers  Nos.  18  and  19  show  the  effect  of  compression  loads  on  cyl- 
inders which  had  been  compressed  by  the  initial  load  of  18,000  pounds, 
followed  by  a  period  of  6  days'  rest. 

Coppers  Kos.  20  and  21  were  compressed  after  the  application  of  the 
initial  load  of  28,000  pounds  per  square  inch,  followed  by  periods  of 
rest  of  70  hours  and  96  hours,  respectively. 

The  effect  of  the  initial  loads  on  that  part  of  the  curve  of  each  which 
immediately  follows,  is  conspicuous  in  the  display  of  greater  rigidity 
for  the  higher  loads ;  therefore,  within  this  affected  zone  of  abnormal 
rigidity,  large  variations  of  pressure  appear  nearer  uniform  than  would 
be  the  case  if  the  pressure  was  received  by  coppers  which  yield  the 
normal  amount  of  compression  under  these  loads,  assuming  the  esti- 
mate of  pressure,  in  each  case,  is  on  the  basis  of  the  mean  sets  of  the 
10  coppers  here  tabulated. 

It  is  not  clear,  however,  that  the  effect  of  the  initial  loads  extended 
any  considerable  distance  beyond  that  initial  pressure.  The  final  por- 
tions of  the  curves  of  these  four  cylinders  were  at  the  time  of  the  tests 
unaffected,  apparently,  by  the  initial  loads  and  subsequent  periods  of 
rest. 

In  regard  to  the  effect  of  earlier  stresses  transceading  the  elastic 
limit,  on  the  elevation  of  the  elastic  limit  different  materials  give  dif- 
ferent results,  and,  while  the  effect  of  several  hours'  rest  in  some  steel 
bars  has  been  nil,  a  period  of  several  years'  rest  has  elevated  the  elastic 
limit  of  some  wrought-iron  bars  20  per  cent  above  the  previous  load- 
ing.   Corresponding  observations  on  copper  have  not  yet  been  made. 

Cylinder  No.  22  was  suddenly  shortened  by  a  hammer  blow  ''.0652. 

Cylinders  Nos.  23  and  24  were  first  compressed  in  the  testing  ma- 
chine with  18,000  pounds  per  square  inch  initial  load. 

No.  23  was  shortened  by  a  hammer  blow  ".0301  above  the  amount 
done  by  the  initial  load. 

No.  24  was  shortened  by  the  initial  load  ".0180 ;  a  hammer  blow  short- 
ened it  the  further  amount  of  ".0426 ;  a  total  of  ".0606. 

The  copper  was  not  acted  upon  directly  by  the  hammer.  It  was 
plaeed  within  a  hollow  cylindrical  housing,  giving  clearance  to  the  cop- 
per. A  well-fitted  piston  in  the  housing  directly  received  the  hammer 
blow  and  transmitted  the  shock  to  the  copper. 

Tests  in  the  machine  immediately  followed  the  hammer  blows,  with 
the  intervention  of  only  a  few  minutes  of  time. 

Eeferring  to  the  column  of  corrected  total  sets  in  table  1,  it  will  be 
seen  that  these  several  compressions  correspond  to  the  following  press- 
ures: 

No.  22,  ".0662  total  set,  40,600  pounds  per  square  inch  pressure ;  No. 
24,  ".0605  total  set,  38,600  pounds  per  square  inch  pressure:  No.  23r 
".0301  set,  above  initial  load  of  18,000  pounds  per  square  incn,  32,60( 
pounds  per  square  inch  pressure. 

Loading  these  coppers  in  the  machine  it  required,  in  each  case,  con 
siderably  higher  pressures  than  these  to  cause  additional  flow  of  th* 
metal;  tor  a  number  of  the  higher  loads  only  the  additional  compression 
belonging  to  the  metal  when  under  stress  wt^  displayed. 
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Safficieut  data  do  uot  appear  to  becoutaiiied  in  tliasc  tests  to  explain 
this  behavior.  The  shapes  of  the  hammered  coppers  were  similar  to  the 
gradually  compressed  ones. 

The  suggestion  presents  itself  that  whereas  under  the  static  pressure 
of  the  testing  machine  the  friction  of  flow  or  viscosity  of  the  metal  is 
gradually  overcome,  and  more  nearly  the  entire  eflfect  of  the  pressure 
is  employed  in  overcoming  the  resistance  to  flow  independent  of  the 
friction  of  flow,  if  the  two  elements  may  be  considered  separately, 
under  the  dynamic  effect  of  the  hammer  blows  the  viscosity  of  the 
metal  is  an  appreciable  part  of  the  resistance  to  movement,  and  thereby 
absorbs  a  part  of  the  effect  of  the  blow,  the  resistance  to  flow  absorb- 
ing the  remainder,  and  that  the  real  magnitude  of  the  hammer  blows 
were  greater  than  indicated  by  the  compression  of  the  coppers. 

If  this  is  explanatory  it  must  follow  that  a  definite  amount  of  dis- 
placement of  the  metal  is  not  essential  in  order  to  reach  a  certain  ele- 
vated state  of  resistance,  upon  which  point  we  are  without  further  evi- 
dence. 

Experiments  have  been  made  in  which  drawn-copper  bars  were  sub- 
jected in  a  cylinder  containing  water  to  cubic  compression  of  90,000 
pounds  per  square  inch;  the  bars  so  compressed  gave  substantially  the 
same  results  when  afterwards  tested  by  tension  and  compression,  as 
did  uncompressed  specimens  of  the  same  metal. 

These  experiments  do  not  necessarily  increase  the  confusion,  because 
in  the  cubic  compression  tests  there  was  only  elastic  displacement  when 
under  pressure,  which  may  be  unlike  the  effect  of  a  pressure  causing 
sudden  displacement,  and  is  therefore  not  an  analagous  case. 

Until  further  investigation  the  effect  of  sudden  displacement  must 
remain  in  a  measure  unknown.  Obviously  such  data  relating  to  both 
tensile  and  compressive  stresses,  and  the  effects  upon  other  metals  as 
well  as  upon  copper,  are  very  important. 

When,  on  the  other  hand,  slow  and  gradual  displacement  is  caused, 
the  full  effect  of  the  stress  is  reached  only  after  the  lapse  of  some  time, 
and,  generally  speaking,  the  higher  the  stress  the  more  prominent  be- 
comes this  feature,  it  also  seems  to  be  influenced  by  the  ductility  of 
the  metal ;  but  if  sufficient  time  is  allowed  in  the  test  for  the  metal  to 
exhaust  its  full  elongation  or  compression,  it  usually  detracts  from  the 
effects  of  the  next  higher  stress,  and  when  the  time  of  sustaining  the 
loa<l  has  been  sufficiently  prolonged,  in  the  case  of  wrought  iron,  the 
result  is  the  well-known  elevation  of  the  elastic  limit,  which  sometimes 
reaches  several  thousand  pounds  per  square  inch. 

During  the  compression  of  ^.ojiper  No.  1  there  was  an  interval  of  rest 
of  3  minutes  under  22,800  pounds  per  square  Inch,  and  the  table  shows 
this  caused  more  than  the  normal  difference  in  reading  between  that 
and  the  following  load. 

A  copper  was  loaded  with  28,000  pounds  per  square  inch  compression 
with  the  following  results : 


-I 

Total  compres- 

Timet    load    waa 

Bion. 

sustained. 

Inch. 

.0365 

1  second. 

.0370 

1  minat«>. 

.0372 

4  minutes. 

.0373 

9  minutes. 

.0374 

40  minutes. 
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Auothcr  copper  was  loaded  with  60,000  poands  per  square  inch  com- 
pression with  the  following  results : 


Total  oompres- 

»iOIL 

Time     load    was 
HUtttjuned. 

Inch. 
.1140 
.1163 
.1173 
.1182 

2  aecoDds. 
1  minute. 
4  minatea. 
0  miDQtes. 

From  all  of  which  it  appears  that  the  curve  representing  the  efRBct 
of  stresses  between  the  elastic  limit  aud  ultimate  strength  of  the  metal 
may  be  more  or  less  modified  by  mechanical  treatment,  in  the  most  sim- 
ple case  where  the  forces  all  act  without  reversal  in  one  direction. 
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Description  of  ike  second  series  of  initial  compression  of  annealed  copper 
cylinders  for  crusher  gauges, 

iNine  hundred  coppers  were  recompressed  with  a  load  corresponding 
to  a  pressure  of  18,000  x>ound8  i)er  square  inch  on  the  head  of  the  crusher 
gauge  of  one-tenth  of  a  square  inch  sectional  area.  One  hundred  new 
coppers  were  compressed  with  the  same  load. 

Three  hundred  were  recompressed  with  a  load  corresponding  to  a 
pressure  of  28^000  pounds  per  square  inch  on  a  crusher  gauge;  also, 
one  hundred  new  coppers  were  compressed  with  the  same  load. 

The  first  compression  of  the  lots  of  900  and  300  had  been  done  with 
loads  of  18,000  and  28,000  pounds  per  square  inch,  respectively,  referred 
to  the  original  sectional  area  of  the  coppers. 

In  addition  to  the  initial  compression  of  the  coppers  intended  for  use 
in  crusher  gauges,  ten  other  coppers  were  compressed,  according  to. 
instructions,  with  loads  between  18,000  and  60,000  pounds  per  square 
inch,  also  referred  to  the  area  of  the  crusher  gauges,  increasing  the 
loads  with  increments  of  200  pounds  per  square  inch.  Each  load  was 
allowed  to  act  on  the  copper  a  period  of  15  seconds,  the  same  as  in  the 
previous  series  of  loadings. 

In  the  tabulated  details  of  these  ten  coppers  (Table  No.  3)  are  columns 
showing,  (1)  the  applied  loads  in  total  pounds;  (2)  x)ounds  per  square 
inch  referred  to  the  crusher  gauge ;  and  (3)  pounds  per  square  inch 
referred  to  the  original  sectional  areas  of  the  coppers. 

The  third  column  might  with  propriety  have  been  omitted,  were  it 
not  for  the  fact  that  the  first  compression  of  the  coppers  had  been  made 
on  that  basis^  and  the  present  table  therefore  continues  in  conformity 
with  the  previous  one,  although  the  actual  pressures  per  square  inch 
on  the  coppers  as  they  existed  at  tlie  time  of  receiving  the  loads  were 
necessarily  much  lower  than  indicated  by  column  3. 
'  Thus,  under  the  total  load  of  6,000  pounds  the  mean  sectional  areas 
of  the  coppers  measured  on  the  middle  diameters  of  their  lengths  had 
increased  to  .1064  square  inch,  which  gives  an  actual  compression  stress 
on  the  metal  of  56,400  pounds  per  square  inch. 

The  proper  correction  to  be  applied  to  the  column  of  mean  compres- 
sion under  stress  to  reduce  to  the  corrected  total  sets,  was  made  the 
subject  of  direct  experiment  for  this  series  of  tests,  inasmuch  as  there 
was  so  great  a  diminution  in  length  and  increase  in  diameter  of  the 
coppers  within  the  prescribed  limit  of  60,000  pounds  per  square  inch. 

This  experiment  showed  the  correction  made  in  the  earlier  series  of 
tests  to  have  been  substantially  correct — strictly  so  for  the  higher  loads 
of  the  first  series. 

In  the  present  case  it  was  found  that  for  all  loads  above  3,500  total 
pounds  pressure,  the  restoration  in  length  remained  constant  at  ^^0020, 
and  this  figure  was  used  in  making  the  correction  upwards  from  that 
load. 

Table  No.  4  contains  results  with  loads  below  and  above  those  re- 
corded in  Table  No.  3. 

The  following  tables  show  the  number  of  coppers  which  were  perma- 
nently compressed  the  same  amount : 
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INITIAL  LOAD  18,000  POUNDS  PER  Si^UAHK  INCH  ON  CUUSHEB  GAUGE, 

I 
RBCOMPRESSKI)  COPPKRS. 


Namber. 

Compres- 
sion. 

Number. 

Conipres- 
sion. 

Number. 

Compres- 
sion. 

Inch. 

IncK 

Inch. 

.0332 

23 

.0306 

27 

.0420 

.0336 

20 

.0397 

,20 

.0421 

.0330 

21 

.0898 

19 

.0422 

.0344 

82 

.0399 

7 

.0423 

.0340 

33 

.0400 

3 

.0424 

.0367 

21 

.0401 

12 

.0425 

.0373 

30 

.0402 

7 

.0426 

.0376 

26 

.0403 

11 

.0427 

.03M 

82 

.0404 

4 

.0428 

.0381 

33 

.0405 

7 

.0428 

.  0382 

31 

.0406 

5 

.0430 

.0383 

26 

.0407 

4 

.0431 

.0384 

28 

.0408 

8 

.0432 

.0385 

22 

.0409 

1 

.0433 

.0386 

35 

.0410 

1 

.0434 

.0387 

34 

.0411 

2 

.0435 

.0388 

20 

.0412 

1 

.0436 

.0388 

17 

.0413 

2 

.0438 

10 

.0300 

10 

.0414 

1 

.0439 

11 

.0391 

16 

.0415 

8 

.0440 

11 

.0392 

24 

.0416 

2 

.0442 

20 

.0303 

17 

.0417 

2 

.0447 

10 

.0394 

18 

.0418 

10 

.0396 

14 

.0419 

INITIAL  LOAD  18,000  POUNDS  PER  SQUARE  INCH  ON  CRUSHER  GAUGE. 

NEW  C0PPEE8. 


Number. 

Compres- 
sion. 

Number. 

Compres- 
sion. 

Number. 

Compres- 
sion. 

Inch. 

Inch, 

iMh. 

1 

.0507 

7 

.0664 

.0580 

1 

.0538 

4 

.0665 

.0581 

1 

.0544 

5 

.0566 

.0582 

I 

.0549 

3 

.0567 

.0584 

1 

.0552 

1 

.0568 

.0585 

2 

.0553 

6 

.0569 

.0586 

2 

.0554 

3 

.0570 

.0588 

2 

.  0555 

5 

.0571 

.0690 

4 

.0556 

3 

.0572 

.  0591 

1 

.0557 

3 

.  0573 

.0603 

3 

.0.558 

3 

.  0o74 

.0596 

2 

.0559 

1 

.0575 

.0601 

3 

.0560 

3 

.0576 

.0606 

1 

.0561 

4 

.0577 

.ono7 

3 

.  0.')62 

1 

.  0.578 

4 

.0563 

3 

.0579 

1 
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INITIAL  LOAD  28,000  POUNDS  PER  SQUARE  INCH  ON  CRUSHER  GAUGE. 


Nninbor. 


KECOMPRESSBD  COPPERS. 


GoDipres- 
sioo. 


'I  Number. 


Inch.  ' 

.0657  ! 

.0668  , 

.0676  i 

.0676  I 

.0678  , 

.067P  I 

.068U  ' 

.0683  : 

.0683  , 

.0684  I 
.0685 

.0686  I 

.0687  : 

.0688  I 

.0689  ' 

.06KO  , 

.0601  'I 

.0602  , 

.0693  , 

.0694  ji 


13 


8 

7 

10 

13 

8 

0 

12 

0 

11 

13, 

7 

8 

11 

10 


CompreA- 
■ioD. 


Inch. 
.0695 
.0606 
.0607 


.0700 
.0701 
.0702 
.  0703 
.0704 
.0705 
.0706 
.0707 
.0708 
.0709 
.0710 
.0711 
.0712 
.0713 
.0714 


Number.,  Comproa- 


10 
5 
5 
5 
7 
3 
2 
2 
6 
2 
3 
1 
2 
3 

a 

1 

1 
2 
1 


Inch, 
.0716 
.0716 
.0717 
.0718 
.0719 
.0720 
.0721 
.0722 
.0723 
.0724 
.0726 
.0726 
.0727 
.0728 
.0729 
.0730 
.0731 
.0732 
.0730 


ISiriALLOAD  28,000  POUNDS  PER  SQUARE  INCH  ON  CRUSHER  GAUGE, 

NEW  COPPERS. 


Nnmb^'r. 

Compres- 
sion. 

'  Number. 

1 

Oompres- 
»ioii. 

if  umber. 

Compres- 
8lou. 

Inch. 

1 

Inch. 

i 

Inch. 

.1023 

1 

.1058 

4 

.  1076 

.1028 

1 

.1059 

1 

.1077 

.1030 

1         a 

.1061 

1              1 

.1078 

.1042 

1              3 

.1062 

;       2 

.1079 

.1043 

3 

.1063 

1              2 

.  1081 

.1044 

1 

.1064 

2 

.1082 

.1045 

1              1 

.1065 

2 

.1083 

.1046 

1              6 

.1066 

1             2 

.1084 

.1047 

1              3 

.1067 

3 

.1086 

.1050 

1             3 

.10fi8 

3 

.1087 

.  1051 

3 

.1069 

1              2 

.1089    1 

.1052 

3 

.1070 

'              1 

.1091     ' 

.1053 

5 

.1072 

1 

.1003 

3 

.1054 

4 

.1073 

1 

.1095 

5 

.1055 

3 

.1074 

2 

.1107 

2 

.1066 

1 

.1076 

1 

.1109 

H.  Ex.  45- 
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EHBUEAHCE  TESTS  OF  BOTATIHG  SHAFTS. 

The  tests  were  made  with  eylindrioal  shafts  1  iuch  diameter,  33  inches 
long  between  end  bearings,  and  loadeil  at  the  middle. 

Two  views  of  the  apparatus  employed  are  shown.  In  the  first  view, 
the  end  elevation,  a  is  the  experimental  shaft,  h  a  loose  bronze  flanged 
ring  made  to  accommodate  the  friction  wheels  c,  which  have  lincli 
faces.  The  bearing  of  ring  b  on  the  experimental  shaft  is  one-half  inch 
long. 

d  is  a  weighted  lever  used  to  apply  the  load  to  the  experimental 
shaft;  it  carries  the  friction  wheels  c.  > 

One  end  of  the  lever  is  carried  by  stud  e.  The  lever  is  forked  to  re- 
ceive the  head  of  the  stud,  which  latter  has  an  eye  elongated  in  a  longi- 
tudinal direction,  through  which  passes  a  cylindrical  connecting  pin. 
The  object  of  the  elongated  eye  being  to  provide  freedom  of  move- 
ment of  the  lever  in  a  horizontal  direction,  so  that  the  experimental 
shaft  should  be  loaded  In  a  vertical  direction,  unrestrained  by  the 
apparatus. 

By  means  of  nuts  at  the  lower  end  of  the  stud  its  height  may  be  ad- 
justed and  the  lever  kept  in  a  horizontal  position  under  the  different 
loads  on  the  shaft. 

The  lever  is  weighted  at  end  carrying  hook  /;  the  weight  being 
suspended  by  a  short  piece  of  hemp  rope. 

The  long  and  short  arms  of  the  lever  are  30"  and  9".8,  respectively, 
thus  giving  the  ratio  3.0612. 

The  weight  applied  to  the  shaft,  due  to  the  weightof  the  lever  audits 
attachments  and  the  bronze  ring,  was  403  pounds. 

A  guide  strap  encircling  the  shaft  on  the  side  of  the  lever  towards 
the  head  or  driving  end  was  fastened  to  the  top  of  the  lever  at  A.  This 
guide  strap  was  to  catch  the  head  end  of  the  shaft  after  rupture  and 
l>revent  injury  to  the  apparatus  before  its  rotations  could  be  stopped. 

In  the  view«showing  the  longitudinal  elevation,  a  is  the  experimental 
shaft  and  h  the  bronze  flanged  ring,  the  same  as  shown  in  the  other 
view;  n  is  the  driving  spindle  which  carries  the  ball-and-socket  chuck  j. 

The  shaft  is  screwed  into  the  ball «/  a  helical  spring  o  keeps  the  ball 
in  contact  with  the  cap  of  the  chuck.  Spindle  n  is  driven  by  a  belt. 
A  dog  on  the  shaft  engages  with  projections  on  the  face  of  the  chuck 
iind  secures  the  same  number  of  rotations  of  the  spindle  and  shaft. 

The  number  of  rotations  was  indicated  by  a  counter  attached  to  the 
opposite  end  of  the  spindle. 

The  other  end  of  the  experimental  shaft  runs  in  a  babbitted  box  A;, 
which  was  mounted  on  trunnions.  Intermediate  piece  I  has  the  trun- 
nion bearings  at  its  upper  end;  the  lower  end  rests  upon  and  has  a 
pivot  bearing  in  beam  m. 

Beam  m  is  supported  by  the  sides  of  the  bed  g.  Bed  g  and  spindle 
n  and  its  bearings  belonged  to  an  engine  lathe  which  was  flttted  up  for 
the  purpose  of  making  these  tests. 

The  working  of  the  apparatus  proved  satisfactory  on  the  whole, 
although  not  possessing  all  the  advantageous  features  which  might  be 
embodied  in  a  msw^hine  of  special  design  aud  construction. 

7*^1 
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It  was  desired  to  relieve  the  experimeutal  shaft  so  far  as  practicable 
of  other  thau  the  principal  transverse  stresses,  and  to  have  a  n^eiisurt^ 
of  these  stresses. 

The  maximum  iiber  stress  due  the  static  load  on  the  middle  of  the 
shaft  is  that  stress  recorded  in  the  table  of  results,  and  it  is  believed 
the  actual  stress  in  each  case  where  the  load  did  not  materially  ex- 
ceed the  elastic  limit  of  the  metal  was  not  largely  augmented  by  rea- 
son of  vibration  of  the  weighted  lever  and  the  torsional  stress  of  driv- 
ing the  shaft. 

Shafts  loaded  with  a  fiber  stress  of  25,000  pounds  per  square  inch  or 
higher,  ran  with  less  tendency  toward  vibration  of  the  lever  than  wheu 
under  lighter  loads. 

It  was  found  exi)edieut  under  the  lighter  loads  to  use  check  nuts 
above  the  lever  on  the  stud  r  to  restrict  the  vibrations  within  a  few 
thousandths  of  an  inch  at  this  place.  , 

In  the  oniinary  running  of  the  apparatus  it  is  believed  that  the  iiber 
stress  did  not  vary  from  the  recorded  stress  more  than  300  pounds  i>er 
square  inch,  due  to  vibration  of  the  lever.  In  many  cases  this  maxi- 
mum was  not  reached. 

The  torsional  stress  due  the  friction  of  the  shaft  in  the  bearing  Ic  ami 
of  the  wheels  c  was  not  sufficient  when  the  shafts  were  lightly  loaded 
to  keep  the  dog  at  the  ball  and  socket  end  in  the  position  of  being  driven 
by  the  projections  on  the  chuck  j. 

The  paradoxical  behavior  was  observed  of  the  tendency  of  the  shaft 
to  gain  on  the  speed  of  the  spindle,  bringing  the  dog  into  the  position 
of  driving  the  chuck  instead  of  being  driven  by  it. 

The  rate  at  which  this  acceleration  has  been  observed  would  cause 
the  shatt  to  gain  1  turn  in  about  150  turns  of  the  spindle. 

This  peculiarity  has  been  explained  as  bemg  due  to  the  friction  be- 
tween the  surfaces  of  the  ball  i  and  the  cap  of  the  chuck  jf,  while  the 
axes  of  the  spindle  and  the  deflected  shaft  are  not  in  the  same  straight 
line. 

When  the  shafts  are  higher  loaded,  25,000  pounds  per  square  inch 
and  upwards,  this  ijeculiar  tendency  disappears. 

It  is  not  unlikely  that  the  vibration  of  the  lever  when  the  shaft  is 
running  under  light  loads,  is  influenced  in  part  by  the  a<;tion  of  the  ball 
and  socket  joint,  tuul  in  part  by  the  lacing  of  the  driving  belt  strikinir 
the  pulley  of  the  sjundle.  • 

Before  commencing  a  test  three  gauged  lengths  of  10  inches  eacb 
were  laid  off  on  the  shaft  symmetrical  with  the  middle  bearing,  120  de- 
grees apart  oi;i  the  circumterence. 

Observations  on  these  lengths  were  made  after  rupture,  and  at  in- 
tervals during  the  progre^ss  of  some  of  the  experiments. 

Deflections  were  measured  on  chords  of  10  inches  each,  using  the 
same  lines  which  were  laid  off  as  gauged  lengths,  and  which  are  desig- 
nated in  the  results  of  the  test^  by  the  letters  a,  6,  and  c ;  each  deflec- 
tion being  measured  when  the  designated  line  was  on  the  under  or  con- 
vex side  of  the  shaft. 

The  deflection  measurements  were  made  by  means  of  a  screw  niicrc    - 
eter  mounted  on  a  beam  at  the  middle  of  its  length.    The  beam  v    < 
provided  with  supporting  hooks  10  inches  apart  which  enabled  the 
strument  to  be  suspended  below  the  shaft,  with  the  micrometer  un-    r 
the  middle  bearing. 

When  measurements  were  being  taken  the  bronze  ring  /;  was  repli^  i 
l)y  a  senii-cylindricui  ring  on  which  the  weighted  lever  rested,  thro  i 
the  iqtei  veuing  iVictiou  wheels,  which  thus  allowed  the  micromete     \ 
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make  contact  with  the  aiider  8id6  of  the  shaft.  This  8emi*cyliDdrical 
ring  had  one-half  inch  length  of  bearing  on  the  shaft,  the  same  as  the 
bronze  ring. 

The  usual  manner  of  taking  the  deflection  measurements  was  to  make 
observations  on  one  line,  tirst  taking  a  micrometer  reading  with  the 
shaft  unloaded,  then  loaded,  and  linallj  unloaded  -,  and  so  doing  on  the 
other  two  chords. 

The  actual  micrometer  readings  are  recorded  in  the  tables  of  results; 
the  deflections  and  deflection  sets  are  deduced  from  tliem. 

If  the  first  and  third  readings  are  the  same,  there  is  no  appreciable 
set.  The*  difference  between  the  second  and  the  third  readings  is  re- 
corded as  the  deflection.  It  is  the  deflection  of  the  loaded  bar  divested 
of  the  set,  or  strictly  the  resilience  of  the  bar. 

Different  speeds  of  rotation  were  used  ;  most  of  the  bars  were  run  at 
400  rotations  per  minute,  others  at  700  per  minute,  and  one  bar  at  1,350 
per  minute. 

The  ruptures  of  several  bars  were  not  completed  by  the  rotating  test; 
evidences  of  failure  being  apparent  the  tests  were  discontinued,  and 
afterwards  tests  made  by  tension  in  a  longitudinal  direction. 

Attention  was  directed  to  the  acquisition  of  data  touching  upon  the 
behavior  of  the.  different  grades  of  metal  subjected  to  different  treat- 
ment prior  to  the  time  of  rupture,  as  well  as  determining  the  total  num- 
ber of  repetitions  of  loads  necessary  to  cause  rupture. 

The  formula  for  the  flber  stress  of  cylindrical  shafts  supported  at  the 
ends  loaded  at  the  middle  is 

^  The  treatment  and  'behavior  of  each  shaft  will  be  described  sepa- 
rately, preceding  the  details  of  the  test. 

Test  No.  1.— O.  H.  steel  bar,  marked  1-833. 

This  shaft  was  turned  down  from  a  hot-rolled  bar  IJ  inches  diameter, 
and  from  the  same  lot  of  steel  used  in  the  temperature  tests,  and  other- 
wise experimented  upon  as  recorded  in  Keport  of  Tests,  1887. 

The  original  tensile  test  of  this  grade  of  steel  gave  the  following  re- 
sults from  a  bar  turned  down  to  l'^0092  diameter  by  32"  length  of 
stem : 

Elastic  Jim  it  peiiiqaaru  inch ponuda..  S0,000 

TeiiHiiestreDglK  per  squaio  inch do...  52,475 

EloiijcatioQ after  fracture percent..  23.6 

Contraction  of  area do....  fi.J.5 

Appearance  of  fractare silky. 

In  this  test  a  slight  set  was  detected  after  a  load  of  10,000  pounds 
l)er  square  inch.  It  was  ".0001  in  the  gauged  length  of  30  inches.  The 
sets  increased  with  higher  loads,  and  at  30,000  pounds  per  square  inch 
reached  ".0022.  Under  the  following  load,  30,500  pounds  per  square 
inch,  the  metal  yielded  rapidly,  increasing  the  elongation  under  stress 
from  ".0307  to  ".1480. 

This  extract  from  the  original  test  is  given  to  emphasize  the  differ- 
ence in  results  displayed  by  the  metal  when  once  loaded  to  rupture, 
and  when  rupitured  by  repeated  stresses ;  and  also  to  show  that,  while 
according  to  the  ordinary  methods  of  making  tenfjile  tests,  it  has  been 
customary  to  admit  slight  sets  within  the  elastic  limit  of  the  metal,  but 
which  sets  appear  to  have  an  important  influence  on  the  endurance  of 
the  metal  under  repeated  stresses,  according  to  the  light  of  pres^ut  eX' 
(Jerieuce, 


784  TESTS    OF    IRON,    STEEL,    AND    OTHEK    MATERIAXS. 

It  is  not  yet  shown,  however,  that  rapture  may  be  effected  by  re- 
peated stresses,  when  the  stresses  are  confined  within  the  limit  of  per- 
fect elasticity,  as  it  existed  before  the  commencement  of  the  loadings, 
granting  there  is  a  limit  within  which  the  restoration  of  the  metal  is 
complete  upon  removal  of  the  stress. 

The  shaft  was  first  loaded  with  20,000  pounds  per  square  inch  fiber 
stress. 

The  micrometer  readings  showed  a  deflection  of  '^0146  on  each  of  the 
lines  a,  b,  and  c  measured  on  a  chord  of  10",  and  sets  of  ".0002,  ".0001, 
and  ".0003,  respectively. 

After  50,000  rotations  the  bar  was  measured  again  with  the  resalts 
shown  in  the  details,  which  are  nearly  the  same  as  the  first  set  of  read- 
ings. 

When  diiferences  of  measurements  are  confined  to  ".(KK)1  it  may  be 
doubted  whether  at  times  instrumental  or  2)ersonal  error  is  not  the 
cause  of  the  difference. 

After  200,(  00  rotations  the  fiber  stress  was  increased  to  21,000  pounds 
per  square  inch.  The  deflections  were  measured  after  50,000  rotations 
were  made  under  this  load,  which  showed  deflections  of  ".0153  to  ".0154, 
the  sets  remaining  substantially  as  before. 

After  running  under  this  stress  the  load  wiis  increased  to  22,000 
pounds  per  square  inch,  and  measurements  taken  at  intervals,  and  so 
continuing  under  higher  stresses.  At  24,000  pounds  per  square  inch 
the  sets  api>ear  to  increase,  unquestionably  so  at  25,000  pounds  pcir 
square  inch. 

Under  a  fiber  stress  of  27,000  pounds  per  square  inch  the  bar  was 
rotated  13,000  times,  then  followed  a  period  of  rest,  and  then  the  com- 
pletion of  the  run  to  50,000  turns  under  this  load,  making  in  all  1,450,- 
000  rotations. 

Now  the  sets  have  reached  considerable  magnitude,  and  it  will  be  ob- 
served that  the  sets  at  the  close  of  the  run  of  1,500,000  total  rotations 
were  ".0002^  ".0014,  and  ".0010,  and  after  the  shaft  rested  15  hours  the 
rei)eated  measurements  gave  ".0004,  ".0005,  and  ".0002 ;  the  maximum 
set  after  the  rest  being  ".0005  against  ".0014  before  the  rest. 

This  effect  of  rest  on  the  metiil  after  it  has  bexiu  loaded,  and  large 
sets  introduced,  is  fully  illustrated  in  this  series  of  experiments.  The 
effect  of  the  shorter  perio<l  of  rest  of  1  hour  is  not  apparent,  but  tbc 
rest  of  15 J  hours  after  the  shaft  had  been  loaded  with  28,000  pounds 
per  square  inch,  shows  a  conspicuous  change  in  the  sets. 

After  50,000  rotations  had  been  made  under  this  load  the  measure- 
ments were  twice  taken,  and  again  twice  after  the  rest  of  15J  hours, 
for  the  purpose  of  confirming  the  indications  first  shown. 

After  x)ermanent  sets  are  introduced  repeated  measurements  will  not 
be  the  same,  necessarily ;  much  will  depend  ui>on  the  position  of  the 
load  on  the  shaft  when  rotation  ceases,  with  reference  to  the  line  of 
measurements  first  taken. 

Continuing  under  the  same  load,  when  the  total  number  of  rotations 
had  reached  1,800,000,  the  micrometer  readings  were  taken  three  times 
before  and  three  times  after  a  rest  of  39J  hours,  with  the  same  resulU 
before  noted. 

Taking  the  mean  deflections  of  all  the  readings,  it  appears  that  the 
deflection  is  less  after  than  before  the  rest.  The  change,  however,  is 
too  slight  to  be  fully  relied  upon  as  a  fact. 

The  comparatively  small  part  of  the  shaft  which  is  overstrained  makei 
the  identification  of  changes  in  its  properties  difficult.    The  similarity 
in  behavior  of  these  shafts  to  metal  overstrained  by  direct  tensl 
usi^ists  ma^terievUy  in  understanding  some  of  the  observed  phenomeu 
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Oiider  29,000  ])0UDd8  per  square  incb,  aod  after  a  total  ruu  of 
1,950,000  tnriis,  the  shaft  rested  16  hours;  and  here  we  observed  a 
decided  reduction  in  both  the  sets  and  the  deflections. 

Soon  after  this  it  was  noticed  that  a  decided  rise  in  the  temperature 
of  the  bar  occurred,  hence  it  is  not  improbable  that  some  increase  in 
temperature  may  have  occurred  before  the  shaft  rested  on  this  occasion ; 
and  under  such  circumstances  the  stiffening  of  the  shaft  may  be  due 
to  two  causes,  the  change  in  temperature  and  the  period  of  rest,  both 
of  which,  direct  tensile  tests  have  shown,  tend  to  restore  the  modulus 
of  elasticity  after  it  has  been  temporarily  lowered. 

After  loading  with  30,000  pouuds  per  square  inch  measurements 
were  taken  at  more  frequent  intervals;  then  followed  a  rest  of  8  days 
7  hours,  and  after  resting  observations  were  again  made  at  frequent  in- 
tervals. 

The  maximum  set  found,  before  resting,  under  this  load  was  '^0049 ; 
after  the  long  rest  the  first  set  of  readings  showed  a  maximum  set  of 
".0011. 

When  rotated  the  sets  at  once  increased ;  at  least,  after  1,000  turns  the 
maximum  set  was  ".0021,  which  was  increased  to  ".0023  and  then  to 
".0029  after  succeeding  runs.  Then  followed  another  rest  of  15  hours 
after  a  total  run  of  2,115,000  turns. 

After  this  rest  the  sets  were  reduced,  but  increased  after  rotating 
and  soon  reached  ".0033j  and  then  ".0040  after  a  total  run  of  2,200,000 
turns.  No  material  difl'erence  in  the  deflections,  however,  occurred  in 
the  mean  time.  The  load  was  increased  to  31,000  pounds  per  square 
inch,  which  largely  increased  the  sets. 

A  rest  of  15  hours  diminished  the  sets  and  also  the  deflections  from 
the  mean  ".0234  to  ".0224,  the  total  run  now  being  2,250,000  turns. 
At  this  time  the  surface  of  the  shaft  in  the  vicinity  of  the  middle  bear- 
ing was  carefully  inspected  microscopically;  no  evidence  of  incipient 
cracks  was  detected. 

The  phenomena  previously  described  were  repeated  after  the  rota- 
tions were  resumed.  After  making  2,402,000  rotations  the  shaft  rested 
18  days;  this  rest  caused  a  large  reduction  in  the  sets,  but  not  so 
marked  a  difference  in  the  deflections. 

After  completing  2,502,000  rotations  the  fiber  stress  was  reduced  to 
30,000  pounds  per  square  inch,  and  a  further  reduction  made  to  20,000 
])ounds  per  square  inch  after  completing  2,633,000  rotations. 

The  vibration  of  the  shaft  was  now  considerable,  the  movement 
being  about  ".02.  After  running  for  a  time  under  20.000,  21,000,  and 
22,000  ])ounds  per  square  inch,  when  the  total  number  of  rotations 
reached  3,033,500,  the  shaft  increased  its  wabbling  motion  ra]>idly. 

It  was  stopped  rotating  and  examined ;  a  crack  ".55  from  the  middle 
of  the  shaft  was  in  sight  and  could  be  followed  through  140  degrees  of 
arc  on  the  side  included  by  lines  a  and  b. 

The  rupture  of  the  shaft  was  afterward  completed  by  tensile  stress 
in  a  longitudinal  direction,  and  the  extent  of  the  crack  shown  to  extend 
through  about  185  degrees.  * 

The  deflections  and  sets  now  measured  showed  irregularity  in  each 
not  heretofore  observed. 

That  part  of  the  cross-section  of  the  shaft,  about  53  per  cent,  of  the 
total  area,  which  was  ruptured  by  transverse  stress  while  rotating,  had 
a  dull  leaden  appearance  with  a  smooth  surface.  The  part  ruptured 
by  direct  tension  was  granular. 

The  approximate  area  of  the  bar  ruptured  by  direct  tension  was 
H.  Ex.  45 60 
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.'J7  square  iuch,  aud  the  load  required  17,680  pounds,  which  e<iua1s 
47,780  pounds  per  square  inch. 

This  strength  is  not  submitted  as  evidence  necessarily  of  loss  in 
tenacity  of  the  metal ;  a  sharp  crack  extending  more  than  one-hall' 
through  the  shaft  would,  from  its  presence,  tend  to  reduce  the  apparent 
tenacity  of  the  remaining  metal. 

End  vieio  of  fractured  shaft. 


Section  ruptured  while  rotating  marked  B;  section  ruptured  by  di- 
rect tensile  stress  marked  T. 
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Test  iJo.  2.— 0.  IL  steel  bar,  marked  2-123. 

Turned  down  from  bar  1^"  diameter.  The  original  tensile  test  of 
the  metal  was  as  follows : 

ElAstio  limit  per  square  inch pounds..  39,500 

Tensile  atrength  peraquare  inch..- *. do 68,376 

Elunfration  in  30  inches percent..  21.2 

Contraction  of  area do 49.1 

Appearance  of  fracture ailky 

The  shaft  was  at  once  loaded  with  a  fiber  stress  of  35,857  pounds  per 
square  inch.  Although  this  load  was  below  the  elastic  limit  as  estab- 
lished for  the  tensile  test,  yet  from  its  behavior  it  was  evidently  affected 
by  sets  of  greater  or  less  magnitude. 

The  observatioDS  ou  the  shaft  were  not  so  complete  as  in  some  other 
tests.  The  first  reading  taken  with  the  micrometer  was  when  the 
shaft  was  unloaded,  then  after  it  was  loaded ;  hence  the  deflections 
here  shown  include  the  sets,  which  account  for  the  irregularities  dis- 
played. 

The  temperature  of  the  shaft  rose  to  about  110^  Fahr.,  and  remained 
there  during  the  latter  part  of  the  test,  at  the  close  of  which  the  shaft 
wabbled  considerably. 

Soon  after  this  behavior  was  observed  the  test  was  discontinued  and 
the  bar  examined.  A  fine  crack  was  in  sight,  extending  through  about 
100  degrees  of  arc. 

The  gauged  lengths  as  originally  laid  off  on  the  surface  of  the  shaft, 
and  as  now  measured  after  the  crack  appeared,  were  as  follows: 


Line. 

a 
b 
c 

Gauged  lent;ths. 

Original.             Final. 

Inches.              Inches. 
10.0055     I           10.0060 
10.  0U39               10. 0045 
9.9937                9.9920 

Inches. 
.0005 
.0006 
-.0017 

The  moan  difference  indicates  a  shortening  of  '^0002,  which  may  be 
due  to  the  bent  condition  of  the  shaft. 

Eupture  was  reached  without  the  development  of  the  ductility  dis- 
played by  the  tensile  test. 

The  fracture  was  (5ompleted  by  tensile  stress  applied  in  a  longitudinal 
direction  with  the  following  results : 

Tensile  strength,  24,980  ponnds=42,700  pounds  per  square  inch  on 
the  section  unruptured  by  the  rotating  test. 


Section  fractured  by  transverse  stress  while 
rotating. 
Dull  leaden  (;olor. 


The  section  marked  T  was  fractured  by  tensile  stress  applied  in  a 
longitudinal  direction.     Appearance,  fine  granular. 
Approximate  area  of  granular  section,  .585  square  inch. 
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Test  No.  ^.—Second  0.  H.  steel  bar^  marked  2-123, 

The  speed  of  rotation  of  this  shaft  was  700  tarns  per  minute. 

Under  25,000  poands  per  sqaare  Inch  fiber  stress,  ^'.0001  set  was  ob- 
served in  some  cases ;  in  others  no  sets  appeared. 

Under  26,000  poands  per  sqaare  inch,  and  sncceeding  higher  loads, 
sets  appeared  and  increased  with  the  loads. 

Until  experiments  are  more  numerous  it  will  be  difficult  to  understand 
the  comparative  effect  of  loads  augmented  at  intervals,  as  many  of 
this  series  are  tested,  and  of  constant  loads  on  the  endurance  of  the 
metal. 

With  29,000  poands  per  square  inch  fiber  stress,  and  450,000  total 
number  of  rotations,  measurements  were  taken  for  the  purpose  of  de- 
termining whether  the  shaft  deflected  the  same  amount  while  running 
at  full  speed  as  it  did  when  slowly  turned. 

A  micrometer  was  mounted  on  a  cross-bar  below  the  shaft  close  by 
the  bronze  ring  at  the  middle  bearing,  and  readings  taken  measuring 
to  the  under  side  of  the  shaft. 

From  these  readings  it  appeared  that  the  deflection  of  the  shaft  was 
less  at  full  speed  than  while  slowly  turned.  The  diflerence  shown  at 
this  time  was  ''.0010. 

The  difference  in  deflections  measured  in  this  manner  refers  to  tlie 
total  length  of  the  shaft,  33  inches,  and  not  to  a  chord  of  10  inches. 

Subsequent  measurements  taken  on  this  shaft  in  some  cases  showed 
a  greater  difference,  reaching  ''.0030,  and  in  several  instances  there  wns 
no  appreciable  difference. 

'  In  the  tests  of  other  bars  Which  follow,  results  were  obtained  which 
dispel  the  doubts  arising  from  the  results  obtained  with  this  shaft,  and 
from  which  it  appears  that  the  deflections  tend  to  diminish  under  high 
speeds  of  rotation  when  the  loads  exceed  the  elastic  limit  of  the  metul, 
and  tend  to  cause  permanent-  sets ;  but,  on  the  other  hand,  when  the 
elastic  limit  is  not  passed  the  deflections  are  the  same  within  the  range 
of  speeds  yet  experimented  with. 

The  elastic  limit  referred  to  in  this  connection  is  considered  the  limit 
within  which  no  appreciable  sets  occur  under  the  conditions  of  a  trans- 
verse load  on  a  rotating  shaft. 

One  set  of  observations  was  made  when  the  shaft  was  loaded  with 
33,000  pounds  per  square  inch,  total  number  of  rotations  800,000,  which 
showed  a  deflection  ".0040  greater  with  the  shaft  slowly  rotated  than 
at  full  speed ;  measurements  repeated  after  another  run  of  50,000  turns 
showed  no  difference,  and  it  is  believed  this  anomalous  result  was 
reached  through  some  error. 

There  was  a  decided  increase  in  the  temperature  of  the  shaft  observed 
at  650,000  total  number  of  rotations,  which  had  increased  to  about  lOtP 
Fahr.  when  750,000  rotations  were  reached. 

The  effect  of  rest  on  the  deflections  and  sets,  common  to  this  and 
other  shafts  already  commented  upon,  will  be  passed  by  without  special 
remark. 

H.  Ex.  45 61 
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Test  No.  4.— 0.  B.  steel  bar^  marked  3-782. 

Turned  down  from  a  bar  1^''  diameter.  The  original  tensile  test  gave 
the  following  results: 

Elaatlo  limit  per  square  inch — ponnda..  44,960 

Teotile  AtreofEth  per  square  inch do 80,9N 

Elongation  In  30  iDches percent..  I8.t 

Contraction  of  area do 4S.S 

A  ppear  an  cooffracture mlkj 

The  micrometer  readings,  taken  prior  to,  and  when  the  total  run  of 
600,000  rotations  was  reached,  only  included  readings  first  when  the 
shaft  was  unloaded  and  then  when  loaded;  therefore  the.deflections  de- 
duced include'whatever  sets  there  may  have  been. 

After  650,000  rotations  the  readings  were  taken  in  the  usual  manner. 

The  gauged  lengths  were  measured  after  450,000  rotations  and  again 
after  1,100,000  rotations,  with  the  following  results: 


Lines. 


Total  number  of  rotationH.  | 
'  Differences. 


450, 000.      1     1, 100.  000. 


Jiickt'g. 
10.0028 
9.ft84H 
9.9972 


Inches. 
10.  l»027 
l>.  9847 
0.9968 


Inch, 
.0001 
.0001 
.0004 


After  completing  2,100,000  rotations  the  shaft  was  examined,  but  no 
cracks  were  detected. 

After  the  load  was  increased  to  43,000  pounds  per  square  inch  and 
the  bar  had  made  23,000  additional  turns  there  was  a  decided  rise  in 
temperature. 

Water  was  used  to  cool  it  during  the  next  4,000  turns,  after  which 
the  shaft  was  allowed  to  regain  a  higher  temperature.  It  reached 
about  llOo  Fahr.,  when  the  total  run  of  2,130,000  turns  was  reached. 

The  deflections  were  immediately  measured,  then  the  shaft  was  cooled 
with  water  to  74°  Fahr.,  and  measured  twice.  Next  followed  a  period 
of  rest  of  15  hours,  then  measurements  taken;  the  shaft  remaining  at 
about  740  Fahr.  The  shaft  was  then  heated  along  the  middle  of  its 
length  about  the  same  temperature  it  had  acquired  while  running,  110^ 
Fahr. 

After  the  first  cooling  there  was  a  decided  reduction  in  the  deflec- 
tions, and  when  reheated  the  increase  is  thought  to  be  sufficiently 
marked  to  attribute  the  change  to  the  heating. 

The  extent  of  the  surface  ruptured  at  the  close  of  the  rotating  test 
and  the  completion  of  the  rupture  by  tensile  stress  follows: 

Fractured  suddenly  without  warning. 

Tensile  strength,  18,210  pounds  =  46,690  pounds  per  square  inch  on 
the  section  unruptured  by  rotating  test. 


Section  fractured  l>y  transverse  stress  wh€ 
rotating. 
Dull  leaden  color. 


Section  marked  T  was  fractured  by  tensile  stress  applied  in  a  Ion 
tndinal  dire(;tion.     Appearance,  fine  granular. 
Approximate  area  of  granular  section,  .39  square  inch. 
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Test  No.  5.— 0.  H.  steel  ftar,  marked  4r-7»5. 

Turned  down  from  a  bar  1^^'  diameter. 

The  original  tensile  test  gave  the  following  results : 

XlMtlc  limit  per  aqoAM  inoh ponnda..  50,000 

Tensile  strength  per  gqaare  inch do 85,100 

Elonjcatlon  in  80  mobee peroant..  17.  S 

Contraction  of  area do —  45.8 

Appearance  of  fracture silky 

Decided  sets  appeared  under  34,000  pounds  per  square  inch  fiber 
stress,  and  increased  in  magnitude  under  the  higher  loads. 

The  loads  were  increased  in  regular  increments  of  2,000  pounds  until 
48,000  pounds  per  square  inch  and  the  total  riln  of  920,000  rotations  was 
reached ;  at  this  time  the  test  was  discontinued,  and  the  shaft  after- 
ward ruptured  by  direct  tensile  stress  in  a  longitudinal  direction. 

The  object  in  view  being  to  ascertain  what  change  in  the  tensile 
properties  had  been  effected  by  repeated  transverse  stresses  before  those 
stresses  had  approached  their  ultimate  limit.  Tensile  tests  of  steel 
shafbs  which  have  cracks  in  an  advanced  stage  of  development  are  not 
satisfactory  for  this  purpose. 

The  tensile  test  of  this  shaft  showed  an  elastic  limit  lower  than  the 
original  test,  the  tensile  strength  slightly  higher.  It  might  have  shown 
higher  still  had  the  fracture  not  been  located  by  the  drilled  and  counter- 
sunk hole  defining  one  extremity  of  a  gauged  length. 

However,  it  is  demonstrated  that  the  effect  of  the  repeated  stresses 
had  not  at  the  close  of  the  test  sensibly  diminished  the  tenacity  of  the 
shaft  at  the  middle  of  its  length,  where  the  transverse  stresses  reach 
their  maximum. 

That  the  ductility  was  disturbed  is  shown  by  cracks  on  the  surface  of 
the  shaft  in  the  vicinity  of  the  middle  bearing,  their  development  being 
assisted  no  doubt  by  the  tool  marks  left  by  the  lathe-turning  tool. 

TENSILE  TEST  OF  SHAFT  NO,  5,  AFTER  EXPOSED  TO  REPEATED  STRESSES. 

Diameter,  1". 

Sectional  area,  .7854  square  inch. 

Approximate  elastic  limit,  36,700  pounds  =  46,730  pounds  per  square 
inch. 

Tensile  strength,  68,100  pounds  =  86,710  pounds  per  square  inch. 

Fractured  at  drilled  and  counter-sunk  hole,  defining  one  extremity  of 
10^'  gauged  length.  Appearance,  silky,  50  per  cent,  of  the  surface  being 
interspersed  with  fine  granulation. 

At  the  middle  of  the  bar  for  a  length  of  three-fourths  of  an  inch  the 
surface,  after  the  tensile  test,  was  broken  in  numerous  places  by  short 
transverse  cracks.  These  cracks  started  at  tool  marks  in  the  surface 
of  the  bar,  which  were  not  removed  by  filing  when  the  bar  was  finished. 

Elongation  in  10  inches,  l'^64  =  16.4  per  cent. 

Elongation  of  inch  sections,  "M*,  ''.20,  'M7,  ".13,  ".12,  'M4,  ".11, 
".12,  ".14,  ".16. 

Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 

Oontraction,  31.1  per  cent. 
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Test  No.  C— O.  H,  steel  bar^  marked  5-803. 

Turned  down  from  a  bar  l\"  diameter. 

The  orifjinal  tensile  test  of  the  metal  gave  the  following  results: 

Klastic  lirait  por  sqimre  inch I^ounds..  68,000 

Tensile  strenfrih  per  square  inch do  ...  98, 760 

EloDfi^ation  in  30  inchea .' percent..      14.9 

Contraction  of  area do . . .       41. 6 

Appearance  of  fracture silky ;  interspersed  with  fine  eranalation 

This  shaft  run  at  the  speed  of  1,350  rotations  per  minute. 

Beginning  with  a  fibtr  stre^is  of  30,000  pounds  per  square  inch  the 
load  was  increased  to  40,000  pounds  per  square  in<ih,  and  then  to  50,000 
T)ounds  per  square  inch,  alter  successive  runs  of  10,000  turns  each. 
Under  the  latter  stress  the  shaft  became  sensibly  warmer,  and  at  the 
close  of  46,300  total  rotations  had  reached  a  temperature  of  about  lioo 
Fahr.    This  load  also  caused  an  increase  in  the  sets. 

The  maximum  set  and  mean  deflection  are  diminished  after  a  rest  of 
15  hours.  Eesuming  the  test  the  shaft  acquired  nearly  the  same  tem- 
perature as  before.  Increasing  the  stress  to  55,000  pounds  per  square 
inch  there  was  a  rapid  rise  in  temperature,  which  reached  about  200° 
Fahr.  at  the  close  of  160,000  rotations,  and  was  stiJI  hotter  when  the 
shaft  Wiis  loaded  with  60,000  pounds  per  square  inch  and  ha'^  made 
190,000  rotations.    Its  estimated  temperature  was  then  about  250^  Fahr. 

Water  was  used  to  cool  the  shaft  to  75o  Fahr.  The  measurements 
taken  after  cooling  showed  smaller  sets ;  otherwise  no  material  change. 

Near  the  close  of  the  test,  after  230,000  rotations,  there  appeared  an 
unusually  large  diff'erence  in  the  deflections  on  the  several  lines,  thedc- 
flection  on  line  a  being  ".0467  against  ".045  on  line  c. 

Rupture  occurred  at  239,000  rotations.    The  fracture  of  the  shaft  was 
.complete;  the  surface  was  smooth  aud  undulating,  except  at  the  cen- 
Mer,  where  there  was  a  longitudinal  crack,  causing  an  oftset  in  the  sur- 
face. 

The  milder  grades  of  metal  usually  give  sufficient  warning  by  reason 
of  the  excessive  vibration  of  the  weighted  lever  to  allow  the  rotations 
to  be  stopped  before  rupture  extends  across  the  shaft ;  the  higher  grades 
of  metal  fracture  suddenly,  with  little  or  no  warning. 

Observations  were  made  on  the  total  deflection  of  the  shaft  slowly 
turned  around  and  at  full  speed,  taken  with  a  micrometer  mounted  on 
a  cross-bar  below  the  shaft  as  previously  described. 

When  the  test  began  the  ^haft  apparently  deflected  ".0040  less  at  full 
speed  than  when  slowly  rotated.  Alter  10,000  rotations  the  observed 
difl'erence  was  ".0020,  but  when  the  load  was  increased  to  40,000  pounds 
per  square  inch  there  was  no  appreciable  difl'erence,  measurements  be- 
ing taken  when  this  load  was  first  applied,  and  again  after  a  total  run 
of  20,000  rotations. 

H.  Ex.  45 52 
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Test  No.  7.— 0.  H.  steel  bar,  niarleed  7-823. 

Turned  down  from  a  bar  IJ"  diameten 

The  original  tensile  test  gave  the  following  results: 

BlMtio limit  per  square iDch pounds..    57,000 

Tenaile  atrength  per  square  inch do 116,000 

Elongation  in  SOibches percent..         8.8 

(Contraction  of  area do 26.2 

Appearance  of  fhbcture granular,  silky  spot  near  the  center 

This  shaft  showe<l  no  appreciable  set  undor  35,000  pounds  per  square 
inch  fiber  stress.  ' 

Under  40,000  pounds  per  square  inch,  the  measurements  taken  before 
rotating  showed  a  set  of  '^OOOL  on  each  line. 

After  rotating  under  this  load  higher  sets  were  found,  which  is  a 
noticeable  feature  in  some  other  experiments.  The  sets,  which  are  small 
at  first,  increase  after  the  shaft  has  rotated  without  change  of  load. 

This  remark  does  not  appear  to  be  applicable  under  all  circumstances, 
as  there  are  instances  in  which  larger  sets  appear  to  diminish,  at  least 
for  a  time,  under  repeated  stresses. 

After  500,000  rotations,  the  highest  fiber  stress  being  50,000  pounds 
per  square  inch,  the  test  was  discontinued. 

A  section  5|  inches  long  was  taken  from  the  middle  of  the  shaft  and 
examined  for  the  presence  of  internal  strains. 

If  internal  strains  exist,  their  presence  becomes  manifest  by  cutting 
away  a  portion  of  the  metal,  whereupon  the  remaining  portion  changes 
its  shape,  having  been  relieved  of  the  strains  in  the  metal  cut  away, 
unless  the  parts  removed  contained  opposing  strains  of  equal  magni- 
tude. 

Other  tests  having  shown  that  internal  strains  were  introduced  by 
stresses  exceeding  the  elastic  limit  of  the  metal,  thereby  causing  per- 
manent sets,  the  metal  of  this  shaft  was  examined  for  the  purpose  of 
ascertaining  whether  internal  strains  had  been  introduced  to  an  appre- 
ciable extent  by  reason  of  the  repeated  stresses  received,  which  had 
caused  the  sets  recorded  in  the  details  of  this  test. 

It  should  be  borne  in  mind,  however,  that  the  amount  of  metal  over- 
strained in  this  test  must  necessarily  form  but  ^  small  part  of  the  metal 
in  a  section  of  the  shaft  large  enough  to  admit  of  being  experimented 
upon. 

The  accompanying  sketch  shows  how  the  middle  Section  was  pre- 
pared for  examination : 

A  bar  was  fastened  to  each  end  of  the  5f "  section,  and  near  the  ex- 
tremities of  these  bars  were  established  some  drilled  and  counter-sunk 
holes,  their  distance  apart  being  C".  The  holes  were  5''.9  from  the  axis 
of  the  section  of  shaft. 

Measurements  were  taken  from  bar  to  bar  before  any  metal  was  re- 
moved from  the  shaft,  and  again  after  the  metal  had  been  planed  off  to 
difierent  depths. 

The  metal  on  side  A  was  planed  off  a  length  of  2" ;  first  iV'  deep,  then 
J"  deep,  measured  on  the  versed  sine  of  the  chord. 

There  was  no  appreciable  change  in  the  distance  between  the  ends  of 
the  bars. 

Whatever  strains  there  may  have  been,  if  any  existed,  affected  so 
small  a  part  of  the  cross-section  of  metal  as  to  elude  detection  by  this 
method  of  examination. 

The  section  of  shaft  was  now  bent  in  the  plane  of  the  end  bars  by 
transverse  stress,  and  a  permanent  set  given  of  'MO.    Cutting  away 
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the  metal  on  the  convex  side  of  the  bend,  side  B,  in  successive  depths 
of  -^"  each,  the  extremities  of  the  bars  on  the  same  side  of  the  shaft 
approached  each  other  as  follows : 

When  the  depth  of  cut  was  ^VS  distance  between  ends  of  bars  di- 
minished ''.0005 ;  when  the  cut  was  J"  deep,  the  distance  waa  dimin- 
ished ".0037,  and  with  a  cut  -^^  deep  the  distance  diminished  the  total, 
".0060.  Here  were  internal  strains  of  measurable  extent,  and  appear 
to  have  been  compression  strains,  left  on  the  tension  side  of  the  bend. 


TESTS   OF   IRON,   STEEL,    AND   OTHEB    MATEBIAL8. 


823 


2 


OQ 

a 
o 

Q 


§? 


a 

g 

a 


s 

a 

s 


S3 


P4 


a 
© 


2 

o 

OQ 

o 
o 


I 

t5 


8    ■    t= 


1  ^COO       ^CC  o 

rff  o  o  o      o  o  o 


<:  I- 1- 1--     t- 1-.  t- 

W  "H^-f-l         r-if-lT-l 


<S>o  u       (SO  «> 


a       In  3 


c>dc> 


^^fH        ^C9^        ^Qfi        '^1' 

i§i  ill  ill  11 


ii  ill  ill  ill  ill  ill  ill 


ill 


2S2  SSS  S2S  SSS  SS2  gfiS  22S 

III  iii  ill  ill  ill  iii  ill 


sis^  9^;;  s^$  ggg  sss  sss  sss 

SSt-     ?tSt^     t-?t-    ^e^^    ^^^    ?^^    ^t^^ 


jiH      neot-t     M 


«ic4c<i     C4CM  e 


Q.C  «»      QA  u      Q.o«      <S<e  u      e^o      e.e  o      (S.O  « 


ill 
8"     i*     i" 


§     ^    s" 


I 

s" 


^ 


s 

o 


J? 


?      *      9 


824 


TESTS    OF    IKON,  STEEL,  AND    OTOER   MATERIALS. 


.2 

p 

o 

I 


o 


2 


"S     ?. 


5 
&; 


=111 


•oS'c;^ 


ctSO 


d  o5    S  o  o 


S  2S2S  Tin  CO  ot-^  — cioo«t:«  es^i^t^csoc^t-aj^j-^^  <2:S2"*«^* 

g  c»C5»  e-sr-rt  {-;."rrt  -*:-:«    -^^5^5  «grt«««i-t-fc-ocx*  aogpooot»a 

-2  -^  £-'""'  fT^^c-s  rtrtrt  cor:cce«5^re>5  eopinnnnnneonnn  conet    nstc 

•^  <coo  oco  o  =.  o  ooo    ooo  ooo    eoo    ooo    oso  ooo    ooc 


I     ^  o-^oo      Oct-      Aei>      c>r5^-<r5^      «eco^ic»c^c>ioaooe'^o      aow—    c»ff<« 


I  ,    -3    I  -^ 


■a  .6'Sg    £S3    gSS    5S5  2S3S    S8S  Kf-JE  S22  SS8    SS§  2SS 

O  ^i^l-co        «s:SO        ooo        00«5     «6«00        0(^0     ooo     «DOO     (.^lOO       taOiA     lOiOO 

•O  W  i-i  r-«  1-^         ri  1-t  .-I         ,-•.-,,-•         ,-«  ^^  ,H      t->  r-l  f^         ,-(-^,-1      ,_«,_4_4      .^^^i^     ,^  r^  ,.^         ,^,1,,^      ,^  ,_  ^a 

«s  c 


1 

*       I      .000      000      cro      S'-^o    ^  — —      »- —  o    5o—    r-i.—  ^    ooro      — f»M     ■=«  — 

u    I     "C         .coop      ©  o  c>      •=.  o  ■=      S  o  o    000      coo    0500    cpo    *o©      ooo    000 

^     I         g  <UCIf4Ci         Ciri-I         C-4C4C^         -^C-»rJ     CCIC^         ?i?lC^     r-CslCM     CMWM     r-NC*        CJC4M      WCMM    " 

s 
a 


0 

• 

§ 

1 

1 

1 

0 
0" 

§" 

1 

§ 

i 

1 

t 

i 

i 

1 

t 

•g 

1 

2 

i 

1 

1 

s 

1 

1 

a 

1 

t 

Ci 

0 

s 

s 

0 

0 

9 

s 

3 

3 

i%.^ 


1      §      I       ^      I 

5       8*        S*       g 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.  825 

Test  No.  8. — 0.  JEf.  steel  bar^  marked  8-750. 

Turned  down  from  a  bar  1|"  diameter. 

The  origiDal  tensile  test  gave  the  following  results : 

Elaatio  limit  per  square  inch poands..    70.000 

TeuHile  strength  per  sqaaro  inch do 149,000 

BIoD{;ation  in  30  mohea pesreent..         5.0 

Couiractionof  area do —         6.4 

Appearance  of  fracture,  granular,  radiatinfc  from  a  center-panch  mark  in  the  surface  of  the  stem, 
used  in  hiyin^  off  tlie  bar  into  inch  sections  before  testing. 

Loads  on  the  shaft  began  at  20,000  pounds  per  square  inch  fiber  stress. 
The  measurements  showed  regularity  and  smoothness  of  action  of  the 
shaft  under  this  and  succeeding  higher  stresses.  Sets  which  could  with 
certainty  be  identified  as  such,  first  appeared  when  the  load  reached 
50,000  pounds  per  square  inch. 

The  temperature  of  the  shaft  was  slightly  increased  when  the  total 
number  of  rotations  reached  750,000,  and  again  at  1,100,000  turns.  On 
the  latter  occasion  the  tem])erature  reached  150^  Fahr.,  and  was  at- 
tributed to  the  absence  of  lubricant  between  the  shaft  and  the  bronze 
ring  at  the  middle  of  the  shaft,  which  was  allowed  to  run  nearly  dry. 

Alter  oiling  the  shaft  tm\  cooler,  but  with  a  perceptibly  higher  tem- 
perature than  that  of  the  testing  room. 

Observations  were  made  on  the  total  defiection  of  the  shaft  slowly 
rotated  and  under  full  speed,  by  means  of  the  micrometer  on  the  cross- 
bar below  the  shaft. 

The  results  were  variable  under  the  lower  loads ;  at  52,000  and  54,000 
pounds  per  square  inch  the  differences  appeared  to  be  ".0010  and  ''.0005, 
respectively,  the  deflections  measuring  greater  while  the  shaft  was  ro- 
tating at  full  speed. 

The/lifficulty  of  getting  exact  measurements  favors  the  belief  that 
the  deflections  were  almost  identical  regardless  of  the  speed  of  rot<ation. 

The  shaft  finally  ruptured  after  1,412,0(M)  rotations.  The  largest  set 
observed  during  the  test  was  ".0014. 

From  the  fact  that  measurements  of  the  gauged  lengths  show  little 
or  no  extension  or  contraction  of  the  shaft  in  a  longitudinal  direction 
during  testing,  and  up  to  the  time  of  rupture,  it  would  seem  to  follow 
that  the  tension  and  compression  sets  are  of  equal  magnitude. 

The  ruptured  surface  was  granular,  radiating  from  a  dull  smooth  sec- 
tion at  the  circumference,  where  a  crack  had  probably  develoi)ed  first, 
and  had  reachetl  a  depth  of  'M5. 
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Tests  Nos.  9  and  10. — Specimens  D  and  E  from  muck-har  tender  axle 

No.  6. 

Tlie  location  in  the  axle  from  whence  these  bars  came,  and  the  tensile 
test  of  an  adjacent  bar,  is  given  elsewhere  in  this  report,  under  the  head 
of  Kailway  axles. 

The  test  of  bar  No.  9,  marked  D,  began  under  10,000  pounds  per 
sqaare  inch,  and  the  load  was  increased  by  increments  of  1,000  pounds 
per  sqaare  inch,  usually  after  50,000  rotations  under  each  load. 

There  was  a  very  gradual  introduction  of  sots  as  the  loads  were  in- 
creased. 

Mupture  occurred  under  a  load  of  33,000  pounds  f>er  square  inch, 
after  having  made  1,170,420  rotations.  A  crack  on  one  side  of  the  shaft 
reached  a  depth  of  about  ^'',  as  shown  by  the  smooth  sur£Eice  of  this 
part  of  the  fracture;  the  remaining  part  of  the  surface  was  irregular 
and  had  a  fibrous  appearance. 

There  was  no  appreciable  rise  in  temperature  preceding  rupture. 

The  loads  on  bar  No.  10,  marked  E,  began  with  33,000  pounds  per 
square  inch  and  were  increased  by  increments  of  1,000  pounds  per 
square  inch,  the  shaft  rupturing  under  35,000  pounds  per  square  inch, 
after  making  147,800  rotations. 

The  first  load  caused  a  maximum  observed  set  of  ''.0026. 

Under  34,000  pounds  per  square  inch  the  temperature  of  the  shaft 
reached  about  105^  Fahr.  After  the  rest  of  15  hours  the  bar  was  not 
perceptibly  warmed. 

Eupture  occurred  by  the  development  of  a  fine  crack  J"  from  the 
middle  bearing.  The  test  was  discontinued  when  this  crack  was  IJ" 
long,  measured  on  the  circumference,  before  rupture  was  completed. 
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Tests  Nos.  11  and  12. — Specimens  from  dotible  refitted  wroughUiron  bar^ 

L  208. 

For  original  test  see  Report  of  1882,  page  196,  which  was  made  four 
years  prior  to  the  tests  here  reported. 
The  original  tensile  test  gave  the  following  results: 

Elastic  limit  per  square  inch pounds..  29,375 

TeDsile  strength  per  square  inch • do 50.156 

Elongation  in  80  inches percent..      22.7 

Contraction  of  area do....      48,0 

Appearance  of  ftractore ......fibrous 

The  original  diameter  of  the  bar  was  2,02  square  inches,  and  it  was 
tested  in  the  condition  left  after  hot  rolling. 

The  longer  end  of  the  fractured  bar  furnished  the  present  specimens, 
which  were  lettered  a  to  /  inclusive,  laid  off  consecutively,  beginning 
at  the  original  fracture. 


Mark. 

Kind  of  specimen. 

BimensionB. 

Remarks. 

Diameter. 

Lenjrth. 

a 

b 

c 

;  d 

Compression 

Tension 

Inches. 
1.129 

.798 
l.OOC 
1.129 

.796 
LOOO 

Inches. 
12 

9 
36 
12 

9 
36 

>Xot  annealed. 

>  Annealed  before  present  tests  were  made. 

Endurance 

Compression 

Tension ,..- 

i' 

Endurance 

The  two  compression  and  tension  tests  of  the  unannealed,  and  the 
annealed  bars  are  as  follows: 

No.  2075. 


Compression  test 
Mark,  a. 
Not  annealed. 
Length,  12'^ 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

1 

Total. 

Per  square 
incn. 

sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

Initial  laad. 

5,000 

5.000 

.0014 

0. 

10,000 

10,000 

.0034 

0. 

16. 000 

15,000 

.0063 

0. 

20,000 

20,  000 

.0070 

0. 

25.000 

26,000 

.0089 

.0001 

30, 000 

30.000 

.0109 

.0002 

35.000 

35,000 

.0132 

.0008 

40,000 

40,000 

.0160 

.0018 

45.000 

45,000 

.0203 

.0041 

60,000 

50, 000 

.0270 

.0089 

55,000 

55,000 

.0402 

.0199 

58,600 

58,  600 

Ultimate  strength. 

Failed  by  triple  flexure. 
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No.  2071. 

Tension  tesU 

Marky  h. 

Not  annealed. 

Diameter,  ''.798, 

Sectional  area,  .50  square  inch. 

Gauged  length,  5''. 


Applied  lottdB. 

In  ganged  length. 

Semarka. 

Total. 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
24, 000 
25,000 
26,000 
26,  500 
27, 000 
27, 600 
28, 000 
28,500 
29,000 
29,500 
30.000 
30,600 
31,000 
36.580 
0 

Per  sqoajre 
inob. 

Elongation. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35, 000 
40,000 
45.000 
48,000 
60,000 
62,000 
53,000 
54,000 
65,000 
56,000 

Inch. 

0. 
.0007 
.0016 
.0025 
.0035 
.0045 
.0054 
.0063 
.0072 
.0081 
.0087 
.0090 
.0096 
.0096 
.0096 
.0100 
.0102 

Jneh. 
0. 

Initial  load. 

TensUe  strength. 
=5.0  percent. 

0. 

0. 

0. 

0. 

57  000     1           -0103 

, 

r       58;  000 
59,000 
60,000 
61,000 
62,000 
73,160 
0 

.0105 
.0107 
.0110 
.0113 
.0115 

0. 

.26 

Appearance,  fibrons;  trace  of  grauala- 
Area,  .385  square  inch.    Contractiou, 


Fractured  l'M2  from  neck, 
tion. 

Diameter  at  fracture,  ".70. 
23.0  per  cent. 

The  elastic  limit  coincided  with  the  tensile  strength. 

The  load  fell  after  reaching  the  maximum,  rupture  occurring  under 
about  32,000  pounds,  contraction  at  the  place  of  rupture  going  on  in 
the  mean  time. 

Elongation  of  inch  sections,  ".00,  ".00,  ".00,  ".13*,  ".12». 
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No.  2076. 

Oatnpression  test. 
Mark,  d. 
Annealed. 
Length,  12". 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 
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Applied  loadB. 

In  ganged  length. 

Rernarka. 

Total. 

Per  sonare 
in^. 

Comprea- 
aion. 

Set. 

1 
Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
28,550 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,550 

Ineh. 

0. 

.0015 
.0033 
.0063 
0077 
.0230 

Inch. 

0. 

0. 

0. 

0. 

.0007 
.0146 

Initial  load. 
Ultimate  strength. 

Failed  by  triple  flexure. 
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No.  2072. 

Terution  test 
Mark,  e. 
Annealed. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 
Gauged  lengtb,  5". 


Applied  loads. 


In  gauged  length. 


Total.     ,^^'j»^|;*^*>iElonKHtion. 


Pound*. 

.jOO 

2,  500 

5,000 

7.500 

10,  000 

rj,50o 

13,  000 

13,  TiOO 

14,  000 

14.  noi) 

15.  000 

15,  500 

16,  000 
16,500 

17,  000 
17, 500 

18,  000 

18,  500 

19,  000 
10.  500 
20, 1'OO 

20,  500 

21,  000 

21,  500 
22, 000 

22,  500 

23,  000 

23,  500 

24,  000 

24,  5<i0 
'2\  000 

25,  500 
25,  780 
24.  HOO 

0 


I'ounda. 
1,000 
5,000 
10,000 
15. 000 
20,  000 
25.000 
26,000 
27,000 
28, 000 
29.  000 
30,000 

31,  000 

32,  000 
33,000 
34,000 

35,  000 

36,  000 
37,000 
38, 000 

39,  000 

40,  om> 

41,  000 

42,  000 

43,  (K)0 

44,  000 
4.'>.  000 
46, 0^0 

47,  000 

48,  000 
49, 000 
50,  000 
51,000 
51,«60 


Inchei. 
0. 

.0007 
.0017 
.0026 
.0036 
.0050 
.0053 
.0058 
.0325 
.0398 
.0510 
.0600 
.0730 
.0840 
.0990 
.1105 
.1270 
.1430 
.1600 
.1775 
.195 
.23 
.24 
.27 
.31 
.35 
.38 

.4;^ 

.48 
.55 
.65 

.82 
1.18 


Set. 


Inch. 
0. 


Bemarks. 


Initial  load. 


Elantir  limit. 


TonRile  strength. 
At  time  of  fracture. 
=26.2  per  cent. 


Fractured  2''.9  from  neck.    Appearance,  fibrous. 
Diameter  at  fracture,  ".64.    Area,  .322  square  inch.    Contraction, 
35.6  per  cent. 

ElonKatiou  of  inch  sections,  ".21,  ".27,  ".46»,  ".25,  ".12. 
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In  the  retest  by  tension  of  the  nnannealed  specimen  b  there  \¥as  no 
set  observed  after  a  load  of  60,000  pounds  per  square  inch,  and  it  had 
a  tensile  strength  of  73,160  pounds  per  square  inch. 

In  the  original  test  the  maximnm  load  was  50,156  pounds  per  square 
inch,  estimated  on  the  area  of  the  bar  before  loading,  but  we  are  now 
computing  the  stresses  on  the  metal  after  having  been  extended  and 
reduced  in  diameter  by  the  first  test,  and  therefore  to  make  a  fair  com- 
parison of  the  results,  we  should  consider  the  maximum  stress  per 
square  inch  on  the  bar  at  the  time  it  was  under  the  maximum  load  of 
the  first  test. 

An  approximation  to  the  maximum  stress  per  square  inch  is  found  by 
dividing  the  total  load  by  the  mean  sectional  area  of  the  bar  at  the 
close  of  the  original  test;  doing  this  we  find  the  stress  reached  61,540 
pounds  per  square  inch ;  hence  the  real  elevation  in  tensile  strength 
resulting  from  the  first  test  and  the  interval  of  rest,  is  the  difference 
between  this  load  and  73,160  pounds  per  square  inch,  which  is  11,620 
pounds  per  square  inch. 

The  compression  specimen  a  showed  a  set  of  ^'.0001  after  the  load 
25,000  pounds  per  square  inch,  and  the  sets  increased  after  higheif  loads 
had  been  applied. 

The  annealed  tensile  specimen  shpwed  a  set  of  '^0005  after  25,000 
pounds  per  square  inch,  and  an  elastic  limit  of  26,000  pounds  per  square 
inch,  the  tensile  strength  being  51,560  pounds  per  square  inch. 

The  annealed  compression  specimen  showed  a  set  of  '^0007  after 
20,000,  and  ".0146  after  25,000  pounds  per  square  inch. 

The  tensile  Sets  were  determined  in  a  gauged  length  of  5" ;  the  com- 
pression sets  in  10''. 

From  these  examples  it  appears  that  the  metal  overstrained  by  ten- 
sile stress  followed  by  a  long  period  of  rest,  has  a  limit  of  perfect  elas- 
ticity, nearly  equal  to,  or  perhaps  exceeding  the  primitive  loading  for 
a  stress  applied  in  the  same  direction.  The  micrometer  observations 
stopped  at  60,000  pounds  per  square  inch. 

That  the  metal  did  not  show  compressive  sets  quite  so  soon  as  the 
annealed  specimen,  aud  while  sets  appeared  early  as  compared  with  the 
unannealed  tensile  specimen,  yet  the  previous  overstraining  had  con- 
siderable effect  on  the  rigidity  of  the  metal  when  under  high  compres- 
sive stresses. 

The  properties  of  the  annealed  tensile  specimen  approached  those  of 
the  original  test. 

It  would  be  in  advance  of  the  results  yet  obtained  to  discuss  whether 
elevating  the  elastic  limit  by  tensile  stress — the  elastic  limit  under  com 
pressive  stress  not  being  correspondingly  elevated — ^is  of  substantial 
value  in  a  rotated  shaft  where  the  tensile  and  compressive  stresses  are 
of  equal  magnitude,  or  nearly  of  equal  magnitude. 

The  difference  between  the  treatment  of  the  annealed  and  the  unan- 
nealed shafts  prevents  a  direct  comparison  of  their  relative  endurance 
being  made  in  this  instance ;  furthermore,  it  may  not  be  unreasonable  to 
suppose  the  relative  value  of  the  two  might  depend  upon  the  treatment 
received  while  rotating. 

Unannealed  shaft  e  began  with  20,000  pounds  per  square  inch  fiber 
stress,  and  the  loads  were  gradually  advanced  to  42,000  pounds  per 
square  inch. 

Up  to  34,000  pounds  per  square  inch  the  sets  which  at  first  appeared 
had  not  increased  beyond  one  or  two  ten-thousandths  of  an  inch ;  after 
some  loads  none  were  detected.  The  maximum  observed  set  before  rupt- 
ure was  only  ".0008. 
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Under  42,000  pounds  per  square  inch  fiber  stress  the  bar  ruptured, 
having  made  in  all  1,130,300  rotations.  A  crack  extended  Dearly 
around  the  shaft. 

MeasurementH  were  then  taken  showing  the  deflections  and  sets  of 
the  shaft  with  the  crack  in  its  present  stage  of  development.  The 
measurements  were  taken  twice  before  and  twice  after  the  shaft  had 
rested  15  hours.  The  unequal  deflections  on  the  dift'erent  lines  are 
noticeable. 

The  fracture  of  the  shaft  was  completed  by  direct  tensile  stress,  with 
the  following  results: 

Tensile  strength,  31,850  pound8=70,780  pounds  per  square  inch  on  the 
section  unruptured  by  rotating  test. 

ifrani4lar, 

C     Section  ruptured  by  transverse  stress 
J  when  rotating. 

j      Dull  fibrous  appearance  with  irregulari- 
[  ties  of  surface  somewhat  smoothed. 


Fibroxm. 


Fibrous  and  granular  sections  ruptured  by  tensile  stress,  longitudi- 
nal direction. 

Approximate  area  of  fibrous  and  granular  sections  unruptured  by 
transverse  rotating  test,  .45  square  inch.  « 


i 
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Test  No.  12. 
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Annealed  wrought-iron  shaft  F  was  loaded  with  20,000  poands  per 
square  inch  fiber  stress.  This  load  caused  sets  which  were  not  increased 
after  the  shaft  had  rotated  under  this  load. 

The  loads  were  increased  by  increments  of  1,000  pounds  per  square 
inch  each  ;  the  sets  increased  with  more  or  less  regularity. 

The  effects  of  resting,  after  900,000  and  after  1,150,000  rotations,  on 
the  magnitude  of  the  sets  is  conspicuous. 

The  shaft  ruptured  under  32,000  pounds  per  square  inch  fiber  stress, 
having  made  1,296,650  rotations. 

A'  crack  <level(»ped  1  inch  from  the  middle  bearing,  and  extended 
about  one-half  through  the  shaft  when  the  rotating  test  was  discontin- 
ued, and  rupture  completed  by  direct  tensile  stress. 

Tensile  strength,  21,100  pounds=53,690  pounds  per  square  inch  on  the 
section  unruptured  by  the  rotating  test. 


Section  ruptured  by  transverse  stress  when 
rotating. 

Appearance,  dull  fibrous,  the  irregularities 
the  surface  somewhat  smoothed.  3 


Section  marked  T  ruptured  by  tensile  strength  in  longitudinal  direc- 
tion.   Appearance,  fibrous. 

Approximate  area  of  fibrous  section  unruptured  by  transverse  rotat- 
ing test,  .393  square  inch. 
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Test  No.  13. — First  wrought-iron  bar  B. 

Turned  down  from  a  bar  IJ''  diameter. 

Bars  marked  B  are  from  the  same  lot  of  iron  which  was  used  in  the 
temperature  t€St«,  distinguished  by  the  same  letter. 
The  tensile  test  of  specimen  No.  1900  gave  the  following  resolts : 

Elastic  limit  per  square  inch pounds . .  30, 560 

TeusilH strength  per  sqaare inch .- do  ...  47. IM 

Elongation  in  5  inches percent..      34 

Contraction  of  area do 64.2 

Appearance  of  fracture fibroiu 

The  load  on  the  shaft  began  with  25,000  pounds  per  square  inch,  which 
was  carried  until  1,000,000  rotations  were  made. 

The  detiections,  measured  at  intervals  in  the  mean  time,  showed  no 
decided  change.  The  sets  determined  before  rotating  the  shaft  wera 
".0002  on  each  line ;  after  that  they  were  found  at  different  times  to 
vary  from  ".0001  to  ".0017. 

From  25,000  pounds  per  square  inch  the  loads  were  gradually  in- 
creased, rupture  occurring  under  30,000  pounds  per  square  inch  fiber 
stress. 

A  crack  appeared  after  750,000  rotations,  which  extended  over  120 
degrees  of  arc,  one-half  on  each  side  of  line  c.  The  shaft  was  run  35,750 
rotations  after  this  crack  was  observed,  after  which  rupture  was  com- 
pleted by  direct  tensile  stress. 

Measurements  of  the  gauged  lengths  taken  at  intervals  during  the 
rotating  test  were  as  follows : 


Total  number 
of  rotations. 

Gau 

Red  lengths,  linee. 

, 

a 

6          ■'          c 

0 

400, 000 

1, 200.  000 

J,  300,  000 

1,785,750 

InchfM. 
9.9788 
9. 9785 
9. 9789 
9.  0787 
9.9787 

j     Inchea. 
9.9983 
9.9980 
9.9985 
9.9980 
9.9980 

InehM. 
9.9925 
9.9919 
9.9025 
9.9923 
9.9936 

The  last  set  of  measurements  was  taken  after  the  rotating  test  bad 
been  discontinued. 

The  greater  length  along  line  c  was  attributed  to  the  bent  shape  of 
the  shaft  and  the  opening  of  the  crack  on  that  side. 

There  was  a  slight  rise  in  the  temperature  of  the  bar  when  1,300,000 
rotations  were  reached. 
The  tensile  test  gave  the  following  results : 

Tensile  strength,  30,200  pounds=47,940  pounds  per  square  inch  on  the 
section  unruptured  by  rotating  test. 

C     The  section  rupturedby  transverse  stress  while 
I  rotating. 

-^     Appearance,  iibrous,  with  traces  of  fine  gran" 
I  lation  interspersed. 
[    Irregularities  of  surface  somewhat  smoother 


Section  marked  T  ruptured  by  tensile  stress  in  longitudinal  directi'^ 
Appearance,  fibrous. 

Approximate  area  of  section  ruptured  by  tensile  stress,  .63  squ? 
inch. 
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Test  No.  14. — JSecond  wrought-iron  bar  B. 

The  shaft  was  first  loaded  with  35,000  poands  per  square  inch ;  the 
sets  caased  thereby  uot  being  so  large  as  desired,  the  load  was  increased 
to  40,000  pounds  per  square  inch  before  rotating. 

Observations  were  made  at  frequent  intervals  on  the  sets  of  the  de- 
flected shaft,  and  the  gauged  lengths  while  the  shaft  was  unloaded ; 
also  on  the  difierence  in  the  total  deflection  while  under  full  speed,  and 
when  slowly  rotated,  by  means  of  measurements  taken  with  a  microm- 
eter mounted  on  a  cross-bar  below  the  shaft. 

Measurements  on  the  deflected  condition  of  the  unloaded  shaft  in- 
dicate the  amount  it  runs  out  of  line  on  the  chord  of  10  inches,  or,  in 
other  words,  the  permanent  set  resulting  from  the  last  loading. 

As  the  direction  in  which  this  set  is  greatest  will  depend  upon  the 
position  of  the  shaft  when  the  load  was  removed,  it  will  often  happen 
that  the  maximum  amount  will  be  found  elsewhere  than  on  one  of  the 
lines  lettered  a,  fr,  and  c. 

In  order  to  ascertain  the  maidmum  set,  observations  were  made  at 
other  points  on  the  circumference  until  the  maximum  and  the  mini- 
mum micrometer  readings  were  found,  which  was  done  by  slowly  ro- 
tating the  shaft  while  the  micrometer  remained  suspended  in  position. 

The  following  table  will  show  the  sets  and  the  gauged  lengths  on 
the  several  lines  as  they  were  taken  on  the  unloaded  shaft,  after  com- 
pleting the  rotations  set  opposite  them : 


Total  num- 
ber of 

LinM. 

lenjctiiN. 

Sots. 
0. 

I 

..21 

— .OOK 
—.013 

.016 

.003 

—.016 

-.019 
.0  2 
.014 

.004 

.006 

-.OO.'i 

—  .006 
.007 

—  .002    , 

0. 

2,000 
4,000 
10.000 
16,000 

20,000 

1 

a 
b 
e 

a 

h 
c 

a 
b 
e 

t 

e 

a 

b 

e 

a 
b 

e 

Inch, 

9.99.')0 
9.9955 
9.9965 

9.9892 
9.9980 
10.0008 

9.9903 

9.9958 
10.0023 

10.0615 
9.9927 
9.9943 

9.9950 
9.9952 
9.9997 

9.9967 
9. 9939 
9.9968 

The  minus  signs  indicate  the  chord  of  10^'  falls  within  the  shaft;  that 
IS,  the  side  on  which  those  measurements  were  taken  was  convex  for  the 
time  being. 

The  large  sets  introduced  during  this  test  materially  affected  the 
gauged  lengths  while  the  shaft  was  in  a  bent  condition,  but  when  the 
shaft  became  nearly  straight  again  the  gauged  lengths  were  correspond- 
ugly  restored  to  nearly  their  original  values. 

Describing  the  progress  of  the  test,  when  rotations  were  begun  un- 
der a  fiber  stress  of  40,000  pounds  per  square  inch  the  temperature  of 
the  shaft  soon  began  to  increase,  and  at  the  end  of  2,000  rotations  had 
i*eached  a  temperature  of  about  125o  Fahr. 
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Micrometer  readiugs  were  taken  <>u  the  Hues  a,  hj  and  c  at  the  close 
of  this  ran,  a<^ain  13  luinutes  later,  and  after  a  rest  of  16  hoars. 

If  the  original  measurements  on  the  unloaded  shaft  are  deducted 
ft"om  these  readings  the  differences  will  indicate  how  much  the  shaft  is 
out  of  a  straight  line. 

The  object  of  repeating  these  measurements  after  intervals  of  rest 
was  to  ascertain  whether  any  appreciable  restoration  of  the  shafts  oc- 
curred in  the  meantime. 

Although  differences  appear  in  the  fourth  place  of  decimals,  it  is  not 
conclusive  that  any  change  really  occurred.  The  difficulties  of  meas- 
uring  to  one  ten- thousandth  of  an  inch  increase  as  the  shaft  is  bent. 

When  rotations  were  resumed,  following  the  above  period  of  rest,  the 
vibrations  of  the  weighted  lever  were  violent  during  a  few  turns  of  the 
of  shaft. 

After  eight  or  ten  rotations  of  the  shaft  the  vibrations  ceased  and 
the  abnormal  rigidity  was  apparently  overcome,  the  shaft  then  running 
smoothly. 

During  the  second  run  of  2,000  rotations  the  shaft  became  warm,  but 
did  not  reach  quite  so  high  a  temperature  as  before. 

The  shaft  was  stopped  and  started  again  during  this  run,  but  did  not 
display  the  initial  rigidity  so  noticeable  when  it  is  started  aftera  period 
of  rest. 

Before  measuring  the  gauged  lengths,  following  the  total  run  of  4,000 
turns,  the  shaft  was  ex)oled  to  7(P  Pahr.  About  30  minutes  inter- 
vened while  the  gauged  lengths  were  being  measured,  and  when  roto- 
tions  of  the  shaft  were  resumed  temporary  stiffness  was  observed  as 
before,  which  caused  the  weighted  lever  to  vibrate  until  a  few  rotations 
had  been  made. 

Six  thousand  rotations  were  made  during  the  next  run,  making  10,000 
total.  During  this  time  the  shaft  reached  a  temperature  of  about  180^ 
Fahr. 

It  was  cooled  to  70<^  before  measuring.  After  making  15,000  rotations 
the  deflections  and  sets  were  determined  while  the  shaft  was  still  at  the 
hiffh  temperature  it  had  acquired  while  running. 

The  deflections  are  conspicuously  greater  now  than  when  first  loaded 
with  40,000  pounds  per  square  inch.  The  shaft  was  cooled  to  80o  and 
measured,  and  again  when  unloaded  after  this  set  of  readings. 

Observations  were  made  at  this  time  to  find  the  maximum  reading  of 
the  micrometer,  which  was  found  to  be  ".2089,  agaiilst  which  we  had  a 
reading  of  ".2243  after  2,000  rotations  had  been  made. 

Deducting  the  original  reading,  ".2008  on  line  a,  from  each  of  the^ 
two  readings,  and  we  have  the  differences  ".0081  and  ".0235  for  the  sets 
of  the  shaft  after  15,000  and  2,000  rotations,  respectively.  | 

In  other  words,  the  permanent  set  of  the  shaft  is  now  only  a  little         ' 
over  one-third  what  it  was  after  2,000  rotations.    After  measuring  the 
gauged  le:igths,  the  next  operation  was  to  compare  the  total  deflection       { 
of  the  shaft  at  rest  and  at  full  speed.  : 

With  the  shaft  loaded  and  at  rest  the  micrometer  on  the  cross-bar 
read  ".09S0;  with  the  shalt  at  full  si>eed  ".1395;  therefore  the  shaft  de- 
flects ".0415  less  while  running  than  at  rest. 

The  shaft  was  run  1,400  turns  and  these  observations  repeated,  now 
showing  a  ditierence  of  ".0449.  The  shaft  was  perceptibly  warmer  than 
before. 

Continuing  the  run,  corresponding  observations  were  made  just  before 
20,000  rotations  were  reached,  the  shaft  at  the  time  having  acquired  a 
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temperature  of  about  1S(P  Fahr.,  which  showed  ''.0635  less  deflection 
running  than  at  rest. 

When  the  bar  had  cooled  to  aboi^tSCP,  the  ditference  had  diminished 
to  ''.0555.  The  shaft  was  now  unloaded  and  the  maximum  set  noted, 
which  appeared  to  be  ".0226, 

A  full  set  of  measurements  was  next  taken  onthedeflectionsandseta, 
the  total  number  of  rotations  being  20,000 ;  following  which  observa- 
tions were  repeated  on  the  maximum  set,  which  now  appeared  to  be 
".0069. 

Phenomena  which  appear  in  so  rapid  succession  are  difficult  to  satis- 
factorily explain.  It  was  thought  at  the  time  of  making  the  test  that 
the  manner  of  loading  and  unloading  the  shaft  while  making  the  full 
set  of  measurements  on  deflections  and  sets  modified  the  eccentricity 
and  caused  the  large  reduction  in  set  from  ".0226  to  ".0069,  and  that 
the  earlier  observations  had  been  likewise  influenced.  • 

Other  data  touching  upon  this  obscure  point  will  be  presented  in  a 
subsequent  test. 

After  resting  15  hours  the  total  set  was  substantially  the  same  as 
last  noted,  and  again  observed  after  14  days'  rest  without  change. 

The  shaft  ruptured  under  40,000  pounds  per  square  inch,  after  mak- 
ing 43,135  rotations. 
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Test  No.  16. — Fourth  icrought-iron  bar  B. 

Loaded  with  35,000  pounds  per  square  inch  fiber  Htross,  which  was 
maifltained  without  chaoge  until  rupture  occurred. 

The  first  micrometer  readings,  ''.2012,  ".2004,  and  ".2006,  show  that 
the  shaft  was  not  round.   * 

Readings  were  taken  before  running,  giving  the  deflections  and  sets 
in  the  usual  manner,  from  which  we  note  sets  of  ".0005,  ".0003,  and 
".0003  resulted. 

A  micrometer  mounted  on  the  cross-bar,  below  the  shaft,  was  now 
used  for  the  purpose  of  measuring  the  total  deflection  of  the  shaft  be- 
tween end  bearings.  An  initial  reading  was  taken  before  rotations 
began,  and  readings  repeated  at  intervals  thereafter. 

The  initial  reading  of  the  micrometer  was  ".0847. 

The  shaft  was  slowly  rotated  100  turns;  the  micrometer  reading  then 
was  ".0520,  which  indicates  an  increased  deflection  of  ",0327. 

One  hundred  more  turns  were  given  the  shaft  at  the  speed  of  SO  per 
minute,  and  the  micrometer  read  ".0360,  showing  the  deflection  had  in- 
creased a  total  ".0487.  ^ 

After  300  turns  had  been  made  the  micrometer  read  ".0080,  indicat- 
ing a  total  increase  in  deflection  of  ".0767. 

When  this  shaft  was  started  at  full  speed,  following  a  period  of  rest, 
the  weighted  lever  vibrated  considerably,  as  previously  referred  to 
when  loads  cause  large  sets,  but  soon  ran  smoothly. 

When  turned  slowly  there  was  a  tendency  to  vibrate.  This  behavior 
appears  consistent  with  the  fact  that  deflection  of  the  shaft  is  mate- 
rially less  under  high  than  slow  speeds,  when  loaded  so  as  to  introduce 
large  sets. 

The  rotating  test  was  discontinued  after  making  150,000  turns  and  the 
shaft  tested  by  direct  tension,  the  result  of  which  follows : 

From  the  tensile  test  it  is  seen  that  rupture  occurred  1  inch  inside 
the  10-inch  gauged  length,  or  6  inches  from  the  middle  bearing. 

The  tensile  strength  exceeded  that  of  the  original  bar,  and  rupture 
did  not  take  place  where  the  stresses  were  greatest  in  the  transverse  test. 

The  elongation,  however,  was  less  near  the  middle  bearing,  and  there 
were  cracks  developed  in  the  surface  of  the  shaft  in  that  vicinity. 

We  yet  lack  conclusive  evidence  to  show  what  vicissitudes  of  tenacity 
are  experienced  by  the  metal  if  rupture  is  reached  with  or  without 
elementary  parts  having  been  exposed  to  stresses  equal  to  the  tensile  or 
shearing  strength  of  the  metal,  as  determined  by  test,  by  once  loading, 

TEST  BY  DIRECT  TENSION   OF  SHAFT  AFTER  ROTATING   TEST   JVAS 

DISCONTINUED. 

Diameter,  1".    Sectional  area,  .7854  square  inch. 

Approximate  elastic  limit,  23,600  pound8=30,050  pounds  per  square 
inch.    Tensile  strength,  39,200  pounds=49,910  pounds  per  square  inch. 

Fractured  1"  outside  of  10"  section    Appearance,  fibrous. 

At  the  middle  of  the  bar  where  the  metal  was  most  strained  by  the 
transverse  test,  covering  a  section  1"  long,  there  were  numerous  small 
transverse  cracks  developed  by  the  tensile  test.  Most  of  these  cracks 
were  from  ".03  to  ".05  long.  One,  however,  was  ".15  and  another  ".30 
long. 

At  the  surface  these  cracks  were  opened  about  ".003  to  ".006  each. 

Diameter  at  fracture,  ".71.  Area,  ".396  square  inch.  Contraction, 
49.6  per  cent. 

Elongation  in  10  inches,  1".17=11.7  per  cent.  Elongation  of  inch 
sections,  ".22,  ".14,  MO,  ".08,  ".06,  ".06,  ".08,  ".10,  ".13,  ".20. 
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Test  No.  n.^Fi/th  tcrought-iron  bar  B. 

This  shaft  was  tested,  under  40,000  poands  i>er  square  inch  fiber 
stress,  except  wheu  ooce  reduced  to  20,000  pouuds  per  square  iDch,  dur- 
ing which  time  the  shaft  made  9^600  rotations. 

After  measuring  the  deflections  and  sets  under  40,000  pounds  per 
square  inch  fil)er  stress,  the  maximum  sets  were  deteiiniued  after  suc- 
cessive runs  of  1,000  rotations  each  until  11,000  turns  were  reached. 

The  load  was  removed  and  the  maximum  set  measured  on  the  chord 
of  10  inches  without  taking  a  full  set  of  readings,  loading  and  unload- 
ing the  shaft  on  the  different  lines  a,  6,  and  c  ;  earlier  experience  having 
shown  the  maximum  sets  in  the  shaft  to  be  modifiied  by  such  treatment. 

The  following  table  shows  the  sets  at  the  close  of  the  total  number 
of  rotations  stated  in  the  first  column : 


Total 

Maximam 

nnmber  of 

set  on  chord 

SemarkiL 

Totationa. 

oflOlDches. 

Inch, 

2,000 

.0246 

Shaft  aonevhat  wairmetL 

2,000 

.0230 

3,000 

.0214 

4.000 

.0203 

5,000 

.0211 

6,000 

.0186 

7,000 

.0168 

8,000 

.0183 

9,000 

.0177 

10,000 

.0178 

11,000 

.0188 

It  is  believed  to  be  satisfactorily  shown  that  in  this  instance  the  sets 
diminish  after  the  shaft  has  been  rotated  for  a  time. 

The  question  whether  this  increased  rigidity  is  accomplished  by 
reason  of  the  elevation  of  the  limit  of  perfect  elasticity,  or  whether  by 
reason  of  the  exhaustion  of  a  portion  of  the  elongation  which  originally 
belonged  to  the  metal,  is  in  part  answered  by  the  behavior  of  the  shaft 
after  the  load  was  reduced  to  20,000  pounds  per  square  inch  liber  stress. 

It  appears  that  sets  result  from  this  diminished  load. 

Observations  on  the  maximum  sets  following  each  series  of  readings  as 
recorded  in  the  details,  under  20,000  pounds  per  square  inch,  showed 
the  sets  to  be  ".0046  anil  ''.0044,  resi)ectively. 

This  evidence  does  not  favor  the  idea  that  the  limit  of  perfect  elas- 
ticity has  been  elevated ;  it  raises  the  question  whether  it  may  not  have 
been  lowered. 

After  increasing  the  load  again  to  40,000  pounds  per  square  inch,  and 
Uiking  a  series  of  deflect  ion  readings  in  the  usual  manner,  another  series 
of  observations  was  made  to  determine  the  maximum  sets,  as  before. 


Total 
number  of 
rotations. 

Maximum 
Ret  in  chord 
of  10  inches. 

Remarks. 

20,600 
22, 000 
23,000 
24,900 
25,000 
26. 000 
28,000 
30,000 

Inch. 
.0031 
.0131 
.0166 
.0101 
.0166 
.  0162 
.0150 
.0167 

First  set  after  measarijag  deflectioos. 
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These  sets  average  lower  than  the  first  series  takeu  from  1,000  to 
11,000  rotations. 

After  completing  the  rotating  test  the  bar  was  examined  for  internal 
strains. 

A  section  along  one  side  was  flattened  in  the  planer.  If  any  change 
in  shape  resulted  from  the  removal  of  this  metal,  the  means  at  hand  for 
determining  the  same  were  inadequate. 

Finally  the  bar  was  tested  by  direct  tension,  as  follows : 

;:p8 

Flattened  in  planer. 


Section  ruptured  by  rotating  test. 


«  Ten  1-inch  sections  were  laid  oft'  symmetrical,  with  the  middle  bear- 
ing of  the  rotating  test. 

Sectional  area  (deducting  .10  square  inch  for  the  flattened  section, 
and  for  irregular  shaped  section  which  was  ruptured  in  the  rotating 
test),  .7754  square  inch. 

Tensile  strength,  34,900  pounds  =  45,010  pounds  per  square  inch. 

Fractured  at  tniddle  of  bar,  failing  in  detail,  commencing  at  A  and 
extending  across.  Cracks  also  opened  along  side  A  at  distances  of 
".85  to  2''  from  the  fracture  in  one  direction,  anil  ".60,  1".05,  1".45,  and 
2".15  in  the  opposite  direction  from  the  fracture. 

Elongation  in  10  inches,  ".39  =  3.9  per  cent. 

Elongation  of  inch  sections,  ".06,  ".04,  ".03,  ".02,  ".03,  ".03»,  ".02, 
".03,  ".05,  ".06. 
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Test  No.  18. — First  wroughtiron  bar  C. 

Shafts  marked  c  were  turned  down  from  hot- rolled  iron  1^"  diameter. 
Tensile  tests  made  on  fall-sized  bars  gave  the  following  results — the 
mean  of  three  tests  :* 

flAStio  limit  per  square  inch pounds..    30,610 
ensile  strength  per  square  inch do —    4Si,0IH> 

Elongation  in  30  fncbeb percent..        22.4 

Contraction  of  area ...do 28l5 

Appearance  of  fractures fibrous,  with  traoes  of  granulation 

The  shaft  was  tested  under  a  constant  load  of  40,000  pounds  per  square 
inch,  and  was  kept  at  the  temperature  70^  Fahr.  by  means  of  a  stream 
of  cold  water  playing  upon  it. 

The  test  was  discontinued  after  50,000  rotations,  although  the  shaft 
wabbled  after  48,000  rotations,  and  it  is  very  probable  that  a  crack  was 
then  developing. 

The  crack  as  it  existed  at  the  close  of  the  test  extended  over  120  de- 
grees of  arc  on  the  side  o,  stopping  on  the  surface  at  some  longitudinal 
seams  in  the  iron. 

The  metal  was  planed  off  along  side  c  to  remove  the  fractured  metal, 
and  the  bar  then  tested  by  direct  tension  as  follows: 


Present  sectional  area,  .629  square  inch. 

Gauged  length  (symmetrical  with  middle  bearing  of  rotating  test),  5^' 
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AppHed  loads. 

In  ganged  length. 

Bemarks. 

TotAL 

• 

Pep  square 
inck. 

Elongation. 

Set. 

Poundt. 
629 
3,146 
6,290 
9,435 
12,580 
13,209 
13.838 
14,467 
15,096 
15,725 
16,354 
16,983 
17,612 
18,241 
18,870 
19,499 
20,128 
20,757 
21,386 
22,016 
22644 
23.278 
23,902 
S,S»1 
25^160 
25,789 
26,418 
27.047 
27,676 
28,306 
28,934 
29,563 
80,192 
30,480 

Pounds, 
1.000 
5,000 
10,000 
<       15,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30.000 
31.000 
32,000 
33.000 
34,000 
35,000 
36.000 
87,000 
38.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46^000 
47,600 

5» 

Inch, 

0. 

.0006 
.0016 
.0020 
.0036 
.0039 

.ooa 

.0044 
.0047 
.0040 
.0054 
.0059 
.0064 
.0060 
.0083 
.0116 
.0149 
.0201 
.0272 
.0358 
.0438 
.0623 
.0765 
.0930 

.16 

.20 

.22 

.256 

.30 

.36 

.44 

Inch, 

Inltialload. 
ElRstio  limit 

Fine  snrfiMe  oraoks  in  si|^t 

Tensile  strength. 
»>li.4  per  cent. 

0. 

.0006 

.0031 

.0288 

.57 

Fractured  at  point  near  middle  bearing  when  rotating,  at  a  place 
where  a  crack  was  in  sight,  at  36,000  pounds  per  square  inch  tension. 

Appearance,  fibrous. 

The  crack  above  mentioned,  and  which  appeared  to  locate  the  place 
of  fracture,  was  evidently  formed  by  the  transverse  stress  of  the  rotat- 
ing test;  it  measured  on  the  firactured  section  ".22  long  by  ^^08  deep; 
here  the  metal  was  darker  colored  and  had  a  smooth  surface. 

Elongation  of  inch  sections  (on  original  10'^  length  line).  'M2,  'MO, 
'MO,  ".09,  ''.06,  ".24»,  ".07,  ".10,  ".10,  ".12. 
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The  shaft  was  ran  without  water.  It  acquired  a  t^mperatare  of  aboat 
12(P  Fahr. 

At  42,000  rotations  it  wabbled  badly. 

The  test  was  discontinned  at  43,600  rotations,  at  which  time  a  crack 
was  visible  ''.85  from  the  middle  bearing  toward  the  driven  end,  ex- 
tending over  110  degrees  of  arc  on  the  side  of  the  shaft  which  was  be- 
tween the  lines  h  and  o. 

The  crack  stopped  on  the  surface  of  the  shaft  at  some  lougitadinal 
seams  in  the  iron. 

This  side  was  planed  off  and  ruptnre  completed  by  direct  tension,  as 
shown  by  the  following  results  : 


Present  sectional  area,  .653  square  inch. 

Gauged  length  (symmetrical  with  original  10"  section),  5". 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

TotAl. 

Pep  square 
inon. 

Elongation. 

Set. 

Poundi, 
653 
3.265 
6,530 
9,795 
13,060 
13,713 
14,368 
15, 019 
15.672 
16.325 
16,978 
17.631 
18,284 
18.937 
19,590 
20,243 
20.896 
21,549 
22,202 
22,855 
23,508 
24,161 
24.  814 
25,467 
26,120 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25, 000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
0 

Inch. 

0. 

.0007 
.0017 
.0027 
.0037 
.0040 
.0041 
.0048 
.0048 
.0050 
.0065 
.0059 
.0062 
.0066 
.0076 
.0096 
.0113 
.0153 
.0218 
.0295 
.0395 
.0550 
.0720 
.0945 

Inch. 
0. 

Initialload. 

Elastic  limit  (not  well  defined). 

Tensile  strength. 
=  3.8  pep  cent. 

'"'o.' 

.0005 

.0022 

.19 

Fracture  occurred  in  detail,  tearing  apart  from  the  flattened  face.  The 
fractured  surface  showed  that  a  part  of  the  crack  made  by  the  rotating 
test  remained  and  was  not  removed  when  planing  off  the  flattened  side. 

The  crack  appeared  to  extend  from  ''.01  to  ''.06  beyond  the  metal  re- 
moved. 

A  transverse  crack  opened  ".56  from  the  place  of  rupture,  measuring 
".4  on  the  surface  of  the  bar.  A  number  of  small  cracks  were  devel- 
oped in  this  vicinity.    The  metal  was  fibrous  at  the  fracture. 

Elongation  of  inch  sections,  ".04,  ".03,  ".03,  ".06»,  ".07,  ".01,  ".02, 
".02,  ".04,  ".03. 
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Test  No.  20.— Third  wraught-iran  bar  0. 
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The  sliaft  ^as  loaded  with  40,000  pounds  per  square  inch  fiber  stress, 
and  run  until  a  crack  was  developed,  after  which  the  shaft  was  straight- 
ened and  run  under  reduced  loads  until  rupture  was  completed. 

While  running  under  40,000  pounds  per  square  inch  fiber  stress,  ob- 
servations were  made  on  the  total  deflection  between  end  bearings  by 
means  of  a  micrometer  mounted  on  the  cross-bar  below  the  shaft,  as 
follows : 


Total 
nnmber  of 
xotationa. 

Total 
deflection. 

Bemarka. 

Inch. 

• 

0 

.2640 

Shaft  at  rest. 

400 

.2860 

Shaft  rotating  when  this  and  the  followlDg  readings  were 
taken. 

2.000 

.2876 

4.000 

.2870 

8,000 

.2860 

10,000 

.2856 

Shaft  hot-120oFabr. 

20,000 

.2850 

21,000 

.2840 

22,000 

.2850 

26,000 

.2840 

30.000 

.2840 

No  material  difference  in  deflections  between  80,000  and 
60.000  rotations. 

62.000 

.2840 

62,000 

.2830 

Shaft  at  rest. 

Rested  15  hours  unloaded. 

62,000 

.2500 

Shaft  at  rest. 

62,050 

.2710 

Shaft  mnnlng  again. 

64,000 

.2750 

66,000 

.2776 

70,000 

.2780 

76,000 

.2800 

80,000 

.2810 

84,000 

.2816 

86,000 

.2830 

88,  000 

.2845 

90,000 

.2865 

Shaft  wabbles  badly. 

92,000 

.2895 

94,000 

.2030 

05,000 

.2960 

Test  discontinned. 

Shaft  examined,  and  a  crack  found  one-half  inch  from  the  middle 
bearing  toward  the  driven  end,  and  extending  over  120  degrees  of  arc 
on  the  side  c. 

The  shaft  was  straightened  by  bending  and  peining  the  surface,  oper- 
ating at  a  distance  from  the  crack  already  fouud,  after  which  the  rotat- 
ing test  was  continued  under  reduced  loads. 

The  fiber  stress  under  the  reduced  loads  is  computed  as  though  the 
shaft  was  not  cracked. 

After  150,000  rotations  under  reduced  loads,  the  extent  of  the  crack 
was  apparently  unchanged. 

Under  the  final  load,  19,000  pounds  per  square  inch,  the  shaft  wab- 
bled badly,  the  crack  was  observed  to  extendi  and  finally  rupture  was 
complete. 
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Test  ISo,  21. — Fourth  wrought-iron  bar  0. 
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The  shaft  was  first  loaded  with  15,000  pounds  per  square  inch  fiber 
stress. 

The  loads  were  increased  by  increments  of  5,000  pounds  per  square 
inch,  10,000  rotations  being  made  under  each  load  until  40,000  pounds 
per  square  inch  were  reached. 

The  shaft  was  run  under  the  latter  load  until  ruptured,  which 
occurred  after  making  116,567  rotations. 

The  temperature  of  the  shaft  was  sensibly  increased  after  40,000  ro- 
tations, and  reached  about  150^  Fahr.  at  50,000  turns. 

Observations  on  the  total  deflection  between  end  bearings  showed 
no  substantial  difference,  whether  the  shaft  was  slowly  turned  or  run 
at  the  full  speed  of  700  rotations  per  minute,  up  to  the  time  of  making 
an  observation  at  50,000  total  rotations,  while  the  shaft  was  under 
35,000  pounds  per  square  inch. 

The  deflection  now  appeared  to  be  ''.0040  less  while  running  at  fViU 
speed  than  the  deflection  while  slowly  turned. 

Subsequent  measurements  .taken  while  the  shaft  was  loaded  with 
40,000  pounds  per  square  inch,  showed  the  following  differences  in  the 
same  direction  as  above  noted: 


Total 

Difference 

number  of 

in  total 

rotatiODB. 

deflection. 

IfUih. 

60,000 

.0070 

70,000 

.0050 

ft).  000 

.0060 

90.060 

.0040 

100,000 

.0020 

110,000 

.0030 

The  shaft  wabbled  badly  near  the  close  of  the  test,  and  reached  a 
maximum  temperature  of  about  180^  Fahr. 
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No.  2L— Fourth  wrought-iron  bar  G. 

Diameter,  1''.    Speed  of  rotation,  700  per  minute.    Distance  between 
end  bearings,  33".    Deflections  measured  on  chord  of  10  inches. 


Maxi. 
mum 
fiber 
Strom 

Kamber  of  rota- 
tions. 

tions. 

Deileo- 
tiona. 

Seta. 

Bemarka. 

pep 
eqoftre 
incb. 

Saccee- 

aive. 

TotaL 

On  line. 

Un- 
loaded. 

Loaded. 

Un. 
loaded. 

Poundt. 
15,000 

0 

» 

a 

Jnoh, 
.1091 
.  1992 
.1995 

Ineh. 

.1872 
.1872 
.1875 

Inch: 
.1990 
.1990 
.1994 

IneK 
.0118 
.0118 
.0119 

Inch. 
.0001 
.0002 
.0001 

1 
S 

j 

16,000 

10,000 

10,000 

.1902 
.1992 
.1905 

.1871 
.1872 
.1876 

.1990 
.1991 
.1904 

.0119 
.0119 
.0118 

.0002 
.0001 
.0001 

ao.000 

0 

10.000 

.1992 
.1903 
.1996 

.1830 
.1829 
.1835 

.1991 
,1990 
.1998 

.0161 
.0161 
.0158 

.0001 
.0003 
.0008 

20,000 

10,000 

20,000 

.1992 
.1992 
.1997 

.1830 
.1828 
.1835 

.1990 
.1989 
.1994 

.0160 
.0161 
.0160 

.0002 
.0008 
.0003 

25,000 

0 

20,000 

.1991 
.1993 
.1908 

.1789 
.1787 
.1793 

.1988 
.1988 
.1993 

.0200 
.0201 
.0200 

.0002 
.0005 
.0005 

25,000 

10,000 

33,000 

.1986 
.1992 
.2003 

.1783 
.1782 
.1791 

.1983 
.1984 
.1990 

.0200 
.0202 
.0198 

.0003 
.0008 
.0013 

30,000 

0 

30,000 

.1994 
.1998 
.2007 

.1740 
.1788 
.1747 

.1080 
.1978 
.1966 

.0240 
.0240 
.0239 

.0014 
.0020 
.0021 

30,000 

10,000 

40.000 

.2000 
.2015 
.2008 

.1780 
.1735 
.1738 

.1971 
.1071 
.1980 

.0241 
.0236 
.0242 

.0029 
.0044 

.0028 

35,000 

0 

40,000 

£1 

.2000 
.2012 
.2026 

.1683 
.1672 
.1685 

.1962 
.1958 
.1963 

.0279 
.0288 
.0278 

.0038 
.0054 
.0062 

35,000 

10,000 

60,000 

.3025 
.1984 
.2031 

.1686 
.1671 
.1694 

.1969 
.1955 
.1978 

.0284 
.0284 
.0284 

.0056 
.0029 
.0053 

40,000 

0 

50,000 

.2012 
.2017 
.2034 

.1627 
.1620 
.1631 

.I960 
.1944 
.1954 

.0323 
.0324 
.0328 

.0062 
.0073 
.0080 

40,000 

66,667 

1 

116,667 

Shaft  raptnned. 

TKSTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 
Test  Ko.  22.— Fifth  wrought-iran  bar  C. 
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Observations  made  on  this  shaft  showed  the  following  differences  be- 
tween the  total  deflections  while  slowly  turned  and  while  running  at 
fall  speed,  the  shaft  deflecting  less  by  these  amounts  when  at  full 
speed. 

Fiber  stress  on  the  shaft,  40,000  pounds  per  square  inch. 


Total 

number  of 

in  total 

KemarkjB. 

rotations. 

deflection. 

Inch, 

6.000 

.0080 

Temporatara  of  shaft  about  105o  p^r. 

12' 5S 

.0080 

Temperature  of  shaft  about  ISO^  Fahr. 

16,000 

.0060 

Do. 

20,000 

.0050 

26.000 

.0040 

80.000 

.0040 

36,000 

.0010 

40,000 

.0050 

45,000 

^    .0040 

50,000 

.0020 

Rotations  stopped  10  minutes  while  deflections  were  meaaured  on 
of  10  Inches. 

chord 

65,000 

.0020 

00.000 

.0020 

65,000 

0, 

70,000 

0. 

75,000 

0. 

76,000 

.0120 

80,000 

,.0100 

86,000 

-  .0050 

90,000 

~  .0020 

Temperature  of  shaft  about  200©  Fahr. 

The  last  two  readings  showed  greater  deflections  under  full  speed 
than  when  slowly  turned. 

No.  22. — Fifth  bar  wroughtiron C. 

Diameter,  1".    Speed  of  rotation,  700  per  minute.    Distance  between 
end  bearings,  33''.    Deflections  measured  on  chord  of  LO  inches. 


Maxi- 
mum 
fiber 
stress 

per 
square 
iooh. 

Number  of  rota- 
tions. 

Micrometer  readings  for  deflec- 
Uons. 

I>eflec. 
tions. 

Sets. 

Remarks. 

Succes- 
sive. 

Total. 

On  line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pound*. 
40,000 

40,000 

40.000 

43,000 

45,000 

0 
50.000 
25,000 

0 
17,436 

0 

60,000 
75,000 
75,000 
02,435 

a 
b 
e 

a 
b 

0 

a 
b 
e 

a 
b 

e 

Inch. 
.1982 
.1986 
.1999 

.2003 
.1065 
.2029 

.1980 
.1979 
.2025 

.2002 
.2012 
.2028 

Inch. 
.1656 
.1650 
.1660 

.1621 
.1600 
.1632 

.1614 
.1010 
.  1632 

.1566 
.1564 
.1573 

Inch. 
.1972 
.1970 
.1980 

.1953 
.1934 
.  1962 

.1946 
.1913 
.1958 

.1938 
.1939 
.1946 

Inch, 
.0316 
.0320 
.0320 

.0332 
.0334 
.0330 

.0332 
.0833 
.0326 

.0372 
.0375 
.0373 

Inek. 
.0010 
.0016 
.0019 

.0050 
.0031 
.0067 

.0043 
.0036 
.0067 

.0064 
.0073 
.0082 

Shaft  ruptured. 
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Some  specicil  experiments  were  made  upon  steel  baw,  rectaogalar  in 
cross-section,  for  the  purpose  of  illustrating  the  introduction  of  intern  al 
strains  in  bent  bars,  and  supplying  farther  data  upon  questions  bear- 
ing upon  the  endurance  of  nha!  cs  under  repeated  stresses. 

The  rectangular  section  was  used  in  order  to  obtain  more  metal  ex- 
l>osed  to  the  maximum  stresses  when  loaded  transversely  than  i« 
obtained  with  circular  section. 

Strips  I''  to  If'  wide,  cut  off  a  iV'  pl^te  of  open  hearth  boiler  steel, 
were  bent  cold  into  the  shapes  sliown  in  the  details. 

The  disUiuce  between  two  data  points  established  on  the  strips,  or 
on  pieces  of  metal  attached  to  the  strips,  were  measured,  after  which 
portions  of  the  metal  of  the  strips  at  the  bends  were  planed  or  drilled 
away. 

This  metal  was  removed  in  successive  stages,  and  the  effect  ou  the 
strip  determined  by  the  changes  in  the  distance  between  the  data 
points.  ' 

An  examination  of  the  results  will  show  that  when  the  bent  strips 
were  planed  off  on  the  convex  side  of  the  bend,  the  first  tendency  of 
the  strip  was  to  straighten  itself,  which  tendency  existed  until  a  cer- 
tain depth  of  metal  had  been  removed,  after  which  the  movement  ot 
the  ends  of  the  strip  were  reversed,  and  assumed  a  more  bent  shape  as 
additional  metal  was  removed.    This  was  shown  by  strip  No.  1. 

Strip  No.  2  was  bent  in  a  similar  manner  to  No.  1,  but  in  planing 
away  the  metal  it  was  taken  from  the  concave  side  of  the  bend. 

The  movement  of  the  ends,  however,  took  place  in  the  same  direction 
as  in  No.  1 ;  that  is,  the  first  tendency  was  to  straighten,  and  after- 
ward to  assume  a  state  of  greater  deflection. 

In  No.  3  a  row  of  holes  was  drilled  along  the  center  line ;  the  effect 
on  the  length  of  the  strip  was  very  slight. 

In  No.  4  a  curved  row  of  holes  was  drilled  along  the  center  line  at 
the  bend,  causing  the  ends  of  the  strip  to  approach  each  other  ".0013. 
Then  planing  oft*  jV'  of  metal  on  the  convex  side  of  the  bend,  the  ends 
opened  ''.0004;  planing  off  iV"  ^rom  the  concave  side,  the  ends  opened 
the  additional  amount  of  ''.0073. 

In  No.  6  the  successive  movements  of  the  ends  of  the  pieces  riveted 
to  the  strij)  are  shown,  after  successive  depths  of  metal  have  been       jj 
planed  off^  \ 

Here  we  note  the  same  movements  displayed  by  the  more  bent  strips;        | 
the  outside  ends  of  the  riveted  pieces  first  increase  their  distance 
apart  until  V«"  depth  of  metal  ha«  been  removed,  after  which  the 
ends  begin  to  close,  and  when  iV'  has  been  removed  the  ends  are       \ 
".0018  nearer  each  other  than  originally.  ' 

As  more  metal  is  planed  away,  the  ends  of  the  riveted  pieces  continue 
to  close  until  they  reach  ".047 L  at  ^e"  depth  of  cut. 

Continuing  the  depth  of  cut,  the  ends  of  the  riveted  pieces  again 
change  direction,  and  once  more  increase  their  distance  apart.  When 
the  cut  had  reached  a  depth  of  g",  the  distance  between  the  ends  was 
".0079  greater  than  originally. 

In  planing  the  cuts  in  these  strips,  the  precaution  was  t-aken  » 
use  a  fine  feed  for  the  tool  and  a  light  chip,  an  inquiry  into  the  eff  5 
of  the  planer  tool  on  strains  in  the  metal  havifig  been  suggested, }  : 
not  yet  investigated. 

No.  6  gave  results  similar  to  No.  1. 

No.  7  gave  results  similar  to  No.  5,  except  it  did  not  show  any  te 
ency  to  reverse  the  direction  of  the  movement  of  the  ends  of  the  rive 
pieces  a  second  time. 
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That  feature  which  was  pronounced  in  No,  6  will  be  made  the  sub- 
ject of  further  investigation. 

In  No.  7  the  riveted  pieqes  being  on  the  convex  side  of  the  strip,  their 
movements  appear  contrary  to  the  corresponding  movements  of  Ko.  5. 

These  experiments,  although  incomplete,  were  successful  in  showing 
the  introduction  of  initial  strains  in  bent  bars. 

The  disposition  of  the  strains  in  these  strips  as  indicated  by  their 
movements  seem  to  be  as  follows : 

The  metal  on  the  convex  side  of  the  bend  near  the  surface  is  in  a 
state  of  initial  compression ;  at  a  certain  depth  are  found  tensile  strains, 
beyond  which  we  again  meet  compressive  strains,  and  again  near  the 
concave  surface  of  the  bend,  tensile  strains ;  as  shown  on  the  following 
sketch  by  representing  tensile  strains  by  the  letter  T^  and  compression 
strains  by  C. 


This  disposition  of  internal  strains  appears  to  explain  the  observed 
movements  of  the  several  strips. 
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Strip  No.  1. 

Beat  cold  90  degrees.  The  outside  of  the  bend  planed  off  in  sncces- 
sive  depths  ^"  each,  taking  light  cats  with  the  planer  tool. 

The  distance  across  the  legs  measured  after  each  cut. 

When  ^'  had  been  planed  off  the  convex  side,  the  cuts  were  confined 
by  the  radial  lines  V\15  apart  at  their  outer  extremities. 


out; 

Change  in  distance  A. 

Increaee. 

Decrease. 

Saooenive. 

Total. 

Sacoessive. 

Total. 

IfUh, 

Inch, 
.0007 
.0010 
.0010 
.0006 

0. 

InOi. 

.0007 
.0017 
.0037 
.0088 
.0088 
.0018 

Inch. 

Inch, 

.0020 
.0070 
.0005 
.0088 
.0081 
.0082 

'".6657" 
.015B 
.0240 
.0321 
.0853 

I 
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Strip  No.  2. 

Bent  cold  90  degrees.    The  inside  of  the  bend  planed  in  snccessive 
depths  of  ^"  each. 


cnt. 

Change  in  diatance  A. 

InoreMe. 

Decreaaa. 

SacceeaiTo. 

Total. 

SacoeBsiTe. 

Total. 

Inch. 

Inch. 
.0098 
.0006 

.0098 
.0104 
.0042 

Ineh. 

Inch, 

.0062 
.0195 
.0070 

.0168 
.0228 
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Strip  No.  3. 

Beut  cold  ill  opposite  directions,  six  times  each,  the  strips  taking  a 
&et  of  'MO  in  7'^25  between  end  supports  at  each  bend,  then  nearly 
straightened  by  an  additional  bend  of  less  extent. 

DiHtance  A  laid  off  on  center  line  of  strip,  after  which  a  row  of  foar 
I*'  boles  was  drilled  along  the  center  line. 

Diataoce  A  before  holes  were  drilled i]io]ies..6LOOSS 

Diatance  A  ftfter  holes  were  drilled • do....<.M27 

InoreiMe do OOOS 

One-sixteenth  inch  of  metal  planed  off  each  side  of  the  strip  a  length 
of  1  inch;  the  distance  A  not  appreciably  changed. 


% 


t 


•<5r 


t 

L  \ 


CM 
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Strip  No.  4. 

^Bent  cold  90  degrees.  Distance  A  established  on  legs  of  strip,  then 
a  curved  row  of  four  ^"  holes  was  drilled  along  the  center  line  of  the 
bend. 

Dlstanco  A  before  holes  were  drilled inehes..    6.0050 

DUtance  A  after  holes  were  drUled do 6.0037 

Decrease do 0613 

One-sixteenth  inch  depth  of  metal  was  next  planed  off  the  cx)n  vex  side 
of  the  bend ;  distance  A  now  measures  6''.0041.  Increase  since  the  last 
reading,  ".0004. 

One- sixteenth  inch  depth  of  metal  planed  off  the  concave  side  of  the 
bend ;  distance  A  now  measures  6'^0114.  Increase  since  the  last  read- 
ing, ".0073. 

H.  Ex.  46 66 
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stbip  :Nro.  5. 

Bent  cold  in  opposite  directions  the  same  amount  and  namber  of 
times  given  No.  3,  except  the  bending  for  final  straightening  was 
omitted  in  the  present  case. 

Pieces  were  riveted  on  the  bent  strip  projecting  from  the  convex  side 
of  the  bend ;  distance  A  established  on  tihese  riveted  pieces  6'^  from 
the  center  line  of  the  bent  strip. 

Metal  from  the  convex  side  was  planed  off  in  successive  depths,  and 
the  distance  A  measured  as  follows: 


Depth 

of 

out. 

ChaDgo  in  distance  A. 

Increase. 

Beereafto. 

SncoeMive. 

TotaL 

Saoceuive. 

TotaL 

Jmek. 

i 

Inch. 
.0075 
.  0051 
.0018 

Inch. 
.0075 
.0126 
.0144 
.0115 

Inch. 

Inch. 

.0029 
.0133 
.0359 
.0094 

.0018 
.0377 
.0471 
.0426 
.0800 

.0045 
.0126 
.0379 

.0079 

\ 

1 


ll 


cfe^go  vTto^jr 


OT 


O 


h 


<0' 


Uhus^gxn/oooH    ^ 


o 


TJ 
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STBIP  No.  6. 

Bent  cold  145  degrees.  The  strip  was  bent  90  degrees  by  transverse 
load,  then  by  pressure  in  the  direction  of  the  arrows  B  until  the  bend 
was  completed. 

Before  releasing  the  load  in  direction  B,  the  minimum  distance  across 
the  extremities  of  the  legs  of  the  strip  was  &'A2.  Afber  releasing  the 
load  the  distance  was  7'^04. 

Eesilience,  ".42. 

Metal  cut  away  on  the  convex  side  of  the  bend,  and  distance  A 
measured  as  follows : 


Depth 
of  oat. 

.  Change  in  diatanoe  A. 

Increaao. 

Beoreaae. 

• 
Saooeasive. 

TotaL 

Sucoeaaive. 

Total. 

JhkK 

InoK, 
.0034 
.0024 

Inch, 
.0034 
.0058 
.0055 
.0016 

JfMSA. 

Iwih, 

.0003 
.0080 
.0180 
.0878 
.0445 
.0048 
.0028 
.0080 

.0178 
.0661 
.0996 
.1046 
.1078 
.1168 
.1118 

.0040 
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Strip  No.  7. 

Bent  cold  once,  giving  the  metal  a  set  of  ".11  in  a  length  of  11". 

Pieces  riveted  on  strip,  the  ends  projecting  on  the  convex  side  of  the 
bend. 

Metal  cut  away  on  the  convex  side,  and  distance  A  measured  as 
follows : 


Depth 
ofcnt. 

Chmnge  in  dJatanoe  A. 

looreMe. 

Deoreaae. 

SaoeeMive. 

Total. 

SacoeaaiTe. 

TotaL 

Inch. 

t 

i 

.as 

Inch. 

Inch, 

Ineh.^ 
.0037* 
.OOU 

Inch. 
.0037 
.0048 
.0023 

.0026 
.0190 
.0206 
.0100 
.0051 
.0024 

.oaoe 

.0277 

.u 

.0107 
.0373 
.0482 
.0533 
.0657 
.0923 
.1200 
.26 

t 


^ 


^s 


e>^rqp  tPto.  7 


-J»kJ«te7«c»<^    <?' 


o- 


"O" 


H  £x  45  30  2, 


^     ^yMeSkxZ^  cult' € 


o 
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Bate. 


HfttoziaL 


For  whom  testodb 


Name. 


City. 


State. 


1887. 

July      1 

2 

6 

« 

6 

7 

8 

11 

11 

16 

18 

19 
19 
21 
21 

Aug.  2 
20 
26 
27 

Sept  8 
16 

17 
17 
10 
10 
20 

21 


Oct.       6 

7 

22 
28 

Nov.  1 
2 
2 


Bea 


20 
20 
1BS8. 
Jan.  11 
12 
17 
17 


Wire  rope 

doTT. 

Brick  pier 

Granite 

Alnminnmbronse 

do 

do 

do , 

Steel  plate 

Steel  ribbon  and  tabes. 
Stoel  plates 


do 

do 

do 

do 

Granite  onbes 

Karble  cubes 

Granite  cube 

, do 

Brass  and  bronse 

Terra-cotta  lumber. 


Bricks 

Wronght-iron  column . 

Steel  plate 

Steel  wires 

Steel  axles 


do 

Steel  axles  and  bars. 

do 

Ceroeot  stone 

Alnminnm  bronse. . . 
Steel  axles 


do 

Steel  plates  and  iron 

Alamlnam  bronse 

Steel  plate 

Alnminnm  bronse 

Marble  cnbes 

Sandstone 

Paring  blocks 

Cast  iron 

do 

Electrically  welded  bars. 

do.... 

Granite  cubes 

Steel  plate 

Steel  plates 

Welded  bars 

Copper  cylinder 

SteSbar 

Steel  plate 

Steel  pin 

Steel  plates 

Wroughtiran 

Pig  iron 

Adhedon  of  nails 

do 

Wrought  iron 

......do .................. 

Steel  bars 


Adhesion  of  nails. . . 

Steel  plate 

Wrought-iron  plate. 
Steel  plate 


General  B.  W.  Serrell 

do 

NorcTossBros 

Woodstock  Giaoite  Co 

Cowlee,  B.  S.  &  AL  Co 

do 

do 

do 

Charles  B.  Jacks 

Providence  Cylinder  Co. . . , 
Hinckley    Locomotive 

Works. 
Nashua  Iron  and  Steel  Co. . 

B.  D.  Leavitt.  Jr 

do 

Nashua  Iron  and  Steel  Co . . 

H.N.F.  Marshall 

F.T.Morton 

Payson  Tucker 

City  of  Boston 


DeOxidised  Metal  Col 

New  England  Terra  Cotta 

Lumber  Co. 

Boston  Terra  Cotta  Co 

B.Grinnell 

Charles  H.  Allen 

General  B.W.  Serrell 

Slmond's  Boiling  Machine 

Co. 

do 

do .*. 

do 

OtisB.Bowen 

Cowles,E.&&  ALCo 

Simond's  Boiling  Machine 

Co. 

do 

Charles  H.  Allen 

Cowles,B.S.&  AI.C0 

Whittier  Machine  Co 

Cowlee,  E.  S.  &  AL  Co 

F.T.Morton 

W.J.  Snllivan 

Boston  Terra  Cotta  Co 

B.D.  Leavitt,  Jr 

do 

Prof.  A.  B.Dolbear 

do 

Hallowell  Granite  Co 

Nashua  Iron  and  Steel  Co. . 

Whittier  Machine  Co 

Prof.  A.  B.  Dolbear 

Prof.  J.  E.  Denton 

B.D.  Leavitt,  ir 

Park.Bro.&  Co 

City  of  Boston 

Hoadlette  &  Dunnels 

George  H.  Lloyd , 

Sherburne  &  Co , 

Whittier  Machine  Co 

W.E.  Tmfant 

do 

G.W.&  F.Smith 

do 

B.D.  Leavitt,  Jr 


Stay  ends  and  Joints. 
do 


W.B.  Trufant 

George  H.  Lloyd 

Standard  Cattle  Co 

Hartford  Steam-Boiler  In- 
spection and  Insurance 

H.S.'Bobin8on 

do 


New  York.. 

....do 

Boston 

Baltimore... 
Cleveland. . . 

....do 

....do 

....do 

Boston 

Providence . 
Boston 


...do 

Cambridgeport . 

do 

Boston 

Northfleld 

Boston 

Portland 

Boston 

Bridgeport 

Boston 


...do 

New  Bedford. 

LoweU 

New  York..-. 
Fitchburg 


...do 

...do 

...do 

HighlandviUe. 

Lockport 

Fitch  oarg . 


...do 

Lowell 

Lockport 

Roxbury 

Lockport 

Boston 

...do 

...do 

Cambridgeport . 

...do 

CoUegeHiU 

do 

Boston 

...do 

Boxbnry 

CollegeHill 

HoboKen  

Cambridgeport . 

Boston 

....do 

....do 

....do 

...do 

South  Boston... 

Whitman 

...do 

Boston 

....do 

Cambridgeport . 


Whitman. 

Boston 

Ames 

Boston — 


.do. 
.do. 


N.Y. 

Da 
Mass. 
Md. 
Ohio. 

lyo. 

Do. 

Do. 
Mass. 
B.L 


Da 

Do. 

Do. 

Do. 

Do. 

Do. 
Ma 
Mass. 
Conn. 


Do. 
Da 
Da 
N.Y. 


Do. 
Da 
Do. 
Do. 
N.Y. 


Do. 

Do. 
N.Y. 
Mass. 
N.Y. 
Mass. 

Da 

Do. 

Do. 

BS: 

Do. 
Do. 
Da 
Do. 
Do. 

N.J. 

Mass. 
Da 
Da 
Do. 
Do. 
Do. 
Do. 
Da 
Da 
Da 
Do. 
Do. 

Do. 

Do. 
Nebr. 
Mass. 


Da 
Do. 
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PRIVATE  ri55T^-Continued. 


Date. 

Material 

Nama 

Cltj^ 

State. 

1888. 

Jan.     18 

18 

19 

19 

21 

Feb.       6 

6 

7 

8 

8 

8 

8 

0 

14 

14 

23 

Mar.      6 

e 

6 
9 
10 
12 
13 
16 
17 
19 
20 
20 
26 
27 
28 
29 
80 
Apr.      4 

4 

14 
16 

20 

21 

23 

May      4 

5 

5 

5 

5 
6 

7 

7 
7 
8 
9 
10 
12 

16 
10 
21 

26 
Jano     4 

4 
6 
7 
8 
J4 
15 
10 
18 

Welded  bara 

Boston  Bridge  Works 

G.  W.White 

Boston 

Mass. 

N.Y. 
Do. 
Vt 
Maaa. 

I>0L 

Da 

Da 

Da 
Vt, 
N.Y. 
Masa. 

Da 

Da 

Do. 

Do. 

Da 
RL 

Vt 
N.Y. 

Da 

Da 

Da 

Do. 

Do. 

Do. 
Masa. 
Vt 
K.H. 

Da 

Do. 
Maaa. 

Do. 
Ma 
R.L 
Maaa. 

Do. 

Do. 

Do, 
N.Y. 

Do. 
Maaa. 
Ma 
Maaa. 

Do. 

Do. 

N.Y. 
Maaa, 

N.Y. 

Do. 

Maaa. 

Do. 
Do. 
Do. 

Do. 
Da 
Da 

Do. 
N.Y. 
R.L 
Mass. 
N.Y. 

Limestone 

New  YoA 

....do 

do 

do 

Marble 

Vermont  Marble  Co 

HiLrriiiAn  LoriniT  ••...    .... 

Proctor 

South  BoaUm 

Boston 

Tmaa 

Steel  nlate 

George  H.  Lloyd 

Hondlr^tto  ^  Ihinnelii  .... 

.?..!.<£!!::;::;.:::..;::. 

....do 

Pavlnir  block 

H.Gore&Co 

do 

....do 

do 

....do 

Marblo 

Vermont  Marble  Co 

G.W.White 

Limestone 

Axle  Joamal 

New  York 

Boston 

South  Boaton 

Boston: 

H.  Hanson 

Steel  plate  and  links 

HflDsrers .................. 

Ilarrison  Loring 

Boston  Bridge  Works 

B.  P.  Cutler  Sl  Go 

Pjg-iron 

....do 

( Jast-iron 

A-  J.  Gustine 

....do 

Wroaght-iron  hooks 

Steel  plate 

Granite 

E.Kendall  <&.  Sons 

Cambridgeport ... 
Providence 

Swant-on 

New  York 

...do 

Rhode  Island  Locomotive 

Works. 
T.M.Tobin 

Wire  rope 

General  K.W.SeiTeU 

do 

do 

do 

do 

..  do 

do 

do 

...do 

do 

do 

...do 

do 

do      

....do 

Steol  wirea 

do 

..  do 

I-benms 

Page,  Newell  &  Co 

Boston 

Marble 

Vermont  Marble  Co 

Jackson  Co 

Proctor 

Wooden  posts 

Nashua 

do 

do 

...do 

do     

.do 

..do 

Cast-iron  yokes 

West  End  Street  Rwy.  Co 
do 

Bodton 

do 

..do 

Pipiron ♦ 

Steel  cylinder 

Katabdin  Charcoal  Iron  Co . 
Providence  Cylinder  Co  . .. 
Enierv  &.  Preble 

Bangor 

Providence 

East  Boston 

Boston - 

Granite 

Cast-iion    .... 

J.  Souther  &  Co 

Hartford   Stoam-Boiler  I. 

and  Ins.  Co. 
West  End  Street  Rwy.  Co. 

General  E.  W.  Serrell 

do 

Wrungbt-iron  plate 

Cast-iron  yokes 

..  do 

...do 

New  York 

...do 

Wire  rope 

do 

Cast-iron  yokea       ...  . 

West  En<l  Street  Rwy.  Co. 
Charles  E.  Hyde 

Boston 

Stoel  plate 

Bath 

do 

George  H.  Llovd ...« 

Boston... 

Conner  wire  ...... 

American  Bell  Telephone 

Co. 
E  P  Cutler  &.  Co     

...do 

Cast-iron  ....     .  . 

....do 

Cast-steol 

Erie  Basin  Iron  Works  . . . 
New  York  and  New  Bog- 
land  Railroad  Co. 

General  E.  W.SerreU 

do 

New  York 

Boston 

Steel 

Electrically  welded  wiros. 

Wire  rope 

do 

do 

do 

Bronze 

New  York 

do 

E.D.Leavitt,Jr 

Cambridgeport ... 
...  do 

do 

do 

...do 

National   Sulphite   Boiler 
and  Fiber  Co. 

Williams  Wire  Machine  Co. 

West  End  Street  Rwy.  Co. 

New  York  and  New  Eng- 
land Railroad  Co. 

P.M.Blake 

Boston 

Wire 

Taunton 

Cast-iron  yokes 

Boston 

Stcol  nlate 

...do 

Wronght-iron  plate 

Cast-iron 

Turn  bnckles 

Hyde  Park 

Now  York 

Providence 

South  Boaton 

New  York 

....do 

Erie  Basin  Iron  Worka  .... 

Rhode  Inland  Tool  Co 

Harrison  Loring 

Steel  truss 

Wire  roDO    ........... 

General  E.  W.  SsftoU 

do 

...do    

Do. 

Stool  plate 

E.D.  Leavittfjr 

Cambridgeport . . . 
....do 

Mass.    , 

.<lo 

do 

Do. 

do 

do 

....do 

Do. 

do 

do   

....do 

Do. 

19 

...do    

do 

...do 

Da 

20 

do 

do 

....do 

Do. 

23 
26 
27 

(?ast-iron 

South  Boston  Iron  Works . . 
Nashna  Iron  and  Steel  Co. 
Norcroaa  Bros 

South  Boaton 

Boston 

Do. 

Steel            . 

Da 

(Jranite  cnl>e....... .  ....r. 

....do 

Do. 

INDEX. 


Page. 

Alum  innm  bronze ^ 693 

Axles,  railway: 

Boston  and  Frovideiico, 565 

Fagoted  wronght-iron  tender 5H3 

Krupp  steel <i 625 

Internal  strains  in 634 

Mnek  bar  tender  No.  1,  completion  of  test 641 

Mnck  bar  tender  No.  5 609 

Mnek  bar  tender  No.  6 618 

Swedisbiron 592 

Wrongbt-iron  passenger .«, 601 

Wronght-iron  tender 574 

Tabulation 637 

Brass,  sheet 669 

Modulus  of  elasticity  observations 673 

Remarks^ 671 

Tension  tests ; 682 

Bronze  and  brass 691 

Aluniiunm 693,713 

Aluminum  for  gun  vents 709 

Tin,  from  New  York  navy-yard 703 

Tin,  from  Watervliet  Arsenal 717 

Car- wheel  tire 652 

Cast-iron 735 

Compression  tests 736 

Cored  shells : 

Longitudinal  compression  and  diametrical  extension 743 

Tension  tests 743 

Cement  briquettes 723 

Chain  cable  and  chain  iron : 

Bureau  of  equipment,  Boston  navy-yard 658 

U.  8.  Light-House  Board 659 

Columns,  mill 727 

Cast-iron 730-734 

Wronght-iron 72J 

Copper  cylinders  for  crusher  gauges : 

First  series,  description  of 751 

Table  1,  inenn  compresainn  of  ten  cylinders 757 

Tables,  coinpressod  by  different  methods 762 

Second  Beries,  deHcription  of 767 

Table  3,  mean  compression  often  cylinders 770 

Table  4,  mean  compression  under  low  and  high  loads 775 

Copper  wire : 

Cable  of  six  wires f 

Loose  bundle  of  insulated  wires.  > 689 

Soft  covered 1 ) 

Endurance  tests  of  rotating  shafts 779 

Description  of  testo 781 

Internal  strains  in  bent  bars 876 

O.  H.  steel  bars  : 

Marks,  1-833 783 

2-123  Hirst  bar) 799 

2-12:^  (second  bar) 801 

3-782 , 806 

4-795 813 

5-803 817 

7-823 821 

8-750 825 

891 
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.  TBgd, 

Endurance  te^  of  rotating  Bhaft»— Oontinned. 
Wronght-iron : 

Double  refined  bar  L  208. 

Annealed  bar •••••••••••• •••••••••••• 845 

Compression  tests 835,  b37 

General  remarks 839 

Tension  testfl 836,838 

Unannealed  bar 842 

Marks  B 848 

MarksC 86^-875 

Tension  tests 867-869 

Mnck  bar  tender  axle  No.6 .- 830 

General  tabulation 885 

Gun  specimens: 

3.^-inch  steel  B.  L.  rifles — 

BaseriDgNo.  31 «• • 210 

Breech-block  No.  33 209 

Gas-check  forging ^.-.— 211 

Jacket  No.  26 115 

No.  27 117 

No.  :iO 119 

No.  32 : 121 

No.  33 123 

No.  40 147 

No.  42 131 

No.  44 133 

No.  46 137 

No.  47 139 

No.  48 141 

No.  50 143 

Sleeve  No.  43 207 

No.  48 _  208 

Trunnion  hoop  No.  27 145 

No.  28 147 

No.  29 149 

No.  30 151 

No.  32 155 

No. :« 157 

No.  34 161 

No.  35 167 

No.  36 171 

No.  37 175 

No.  38 177 

No.  39 179 

No.  41 181 

No.  43 183 

No.  44 187 

No.  45 191 

No.  47 195 

No.  48 197 

No.  49 203 

No.  50 205 

Tube  No.  26 7 

No.  27 11 

No.  28 19 

No.  30 23 

No.  31 :u 

No.  34 39 

No.  35 47 

No.  36 61 

No.  37  55 

No.  38 5£ 

No.  39 - 67 

No.  40 7^ 

'      No.  41 87 

No.  42 91 

No.  43 93 

No.  46 105 

No.  49 Ill 

Tabulation 214 
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Gun  speoimoDS— Continued. 

5-inoh  B.  L.  rifle  and  7-inch  B.  L.  howitzer: 

DiBCs  for  gas-check  cups 219,220 

8-lnoh  steel  B.  L.  rifle : 

HoopDs  (second  hoop) 227 

Da  (third  hoop) 230 

Lining  tuhe 221 

10-inoh  steel  B.  L.  rifle : 

HoopCr 233 

Locomotive  nre-hox  metal - 656 

Piano  wires: 

Observations  on  the  strains  in 664 

Tension  tests f^^ 

Pressure-gauge  forgings 2^ 

Private  tests 889 

Railway  material : 
Axles- 
Boston  and  Providence 565 

Fagoted  wrought-iron  tender 583 

Erupp  steel 625 

Internal  strains  in 634 

Muck  har  tender  No.  1,  completion  of  test - 641 

No.  5 6^ 

No.6 618 

Swedish  iron 592 

Wrought-iron  passenger 601 

Wrought-iron  tender 574 

Tabulation 637 

Car-wheel  tire 6*^2 

Locomotive  fire-box  metal 6^6 

Steel  rails : 

Tension  tests 647-650 

Transverse  tests 643 

Track  buffer,  tie-rod 651 

Rifle  barrels : 

Mandrel  tests  of  rings >  ««- 

Tension  tests  of  longitudinal  specimens  .  J 

Shells,  cored : 

Longitudinal  compress! on  and  d iametrical  extension 743 

Steel  for  crusher  gauges 242,278 

Steel  plate : 

Bessemer  from  National  Armory 662 

Locomotive  fire-box 657 

U.  S.  Navy,  Inspection  Board 663 

Steel  rails: 

Tension  tests 647,650 

Transverse  tests 643 

Temperat ure  tests — cast-iron,  wrought-iron,  and  steel • 243 

Uo-efficient  of  expansion  of 245 

Description  of  tests 245 

Specific  gravity  near  fractures 251 

Tension  tests: 

Cast  (gun)  iron 498 

Steel  bars: 

Marks  1-533 252-264 

2-123 265-281 

Strained  hot  and  ruptured  cold 281 

Marks  3-782 282-305 

Slow  tests 294,300,303 

Strained  hot  and  ruptured  cold 303 

Marks4-795 306-323 

Strained  hot  and  ruptured  cold 312,314,318,322 

Marks5-803 324-333 

6-797 334-363 

Strained  hot  and  ruptured  cold. 341, 344, 348, 351, 354, 356. 359, 361, 363 

Marks  7-823 364-389 

Slow  tests 379,387 

Strained  hot  and  ruptured  cold .. * ^ ...... ^ ... p ^ , ,.  367, 370, 372, 375, 377 
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Bage. 
Temperature  teste — Continued. 
Steel  baro— Continued. 

Marks  S-750 •««... 39(M05 

Eapid  tests 389,391,395,398,400,404 

Slow  testa 405 

Marks9-756 4Q&^>\ 

Rapid  tests 416-422 

Slow  tests „ 423 

Marks  10-334 425-456 

Slow  tests 426, 434, 4:W,  443, 445, 447. 450, 454, 456 

Strained  hot  and  ruptured  cold. 431, 434. 43»,  443, 445, 447, 450, 554, 456 

Steel  plate  from  latticed  column 519 

Wrought-iron: 

Mark  A— strained  oold  and  retested  hot ^  459-468 

MarkB 4r3-498 

Slowteste 481,493 

Strained  hot  and  ruptured  oold 478, 4d0, 482, 485, 487, 490, 491 

Muck  bar  axle  No.  5 469 

Plate  from  latticed  column 514 

Special  experiments  with  hot  plate 516 

Tabulations 503-613 

Tug  links,  spring 719 

Wire: 

Brass 686,687 

Copper 686,687 

Copper,  covered ) 

Cable,  six  wires > 689 

Loose  bundle  of  wires  ..  N 

German  silver p. 688 

Piano- 
Observations  on  the  strains  in..... 664,665 

Tension  tests 666 

Wion^ht-iron  rolled  bars : 

2  inches  diameter 523 

1^  inches  diameter 529 

1  inch  diameter 532 

finch  diameter 538 

finch  diameter 544 

finch  diameter •• 550 

f  inch  diameter 554 

{  inch  diameter 558 

Tabulation 562 

Wrought-iron  bars. •• » 564 
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